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Sir: 



APPEAL BRIEF UNDER 37 C.F.R. S 41.37 



Appellant appeals to the Board of Patent Appeals and Interferences (the "Board") from 
the Examiner's rejection of claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71. A Notice to this 
effect was filed pursuant to 37 C.F.R. § 41.31 on July 29, 2010, along with a Pre- Appeal Brief 
Request for Review. The Notice and Request were filed electronically at www.uspto.gov and 
Appellant received an Electronic Acknowledgement Receipt indicating that the Notice was 
received by the Patent and Trademark Office on July 29, 2010. 

A Notice of Panel Decision from Pre- Appeal Brief Review was mailed on September 7, 
2010, indicating that the application remains under appeal because there is at least one issue for 
appeal. The deadline for responding to the Notice was October 7, 2010. A Petition for a one (1) 
month extension of time up to and including November 7, 2010, and the extension fee of $65.00 

pursuant to 37 C.F.R. § 1.17(a)(1) has been provided using the USPTO's Electronic Filing 
System credit card payment option. Applicant submits that since November 7, 2010 falls on a 
Sunday, the next succeeding day which is not a Saturday, Sunday, or Federal Holiday shall be 
considered timely under 37 C.F.R. § 1.7, and thus Applicant submits that the filing of this 
Response on Monday, November 8, 2010, is timely. The fee of $270.00 pursuant 37 C.F.R. § 
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41.20(b)(2) for an Appeal Brief has also been provided using the USPTO's Electronic Filing 
System credit card payment option. 

A Table of Contents is provided for the convenience of the Board on page 3. 
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Real parties in Interest 

As a result of assignments by the inventors, the real party in interest in this application is 
The General Hospital Corporation. The assignments to The General Hospital Corporation were 
recorded in the Patent and Trademark Office on October 20, 2005, at Reel 016667, Frame 0748. 
The General Hospital Corporation has licensed the subject matter of this application to Mersana 
Therapeutics and to the National Institutes of Health (NIH), U.S. Dept. of Health and Human 
Services (DHHS), U.S. Government. A confirmatory license to the National Institutes of Health 
was recorded in the Patent and Trademark Office on July 9, 2010, at Reel 024658, Frame 0207. 
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Related Appeals and Interferences 

No other appeals or interferences are known to Appellant, Appellant's legal 
representative, or Appellant's assignee that will directly affect or be directly affected by the 
Board's decision in this appeal. Similarly, no such appeals or interferences are known that may 
have a bearing on the Board's decision in this appeal. 
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Status of Claims 

Seventy-one (71) claims have been filed in this case. Claims 7-10, 13, 15-18, 21-41, 52- 
53, 57, and 60-62 have been cancelled. Claims 44-51, 54-56, and 58-59 have been withdrawn. 

Claims 1-6, 11, 12, 14, 19, 20, and 41-43 were rejected in Office Actions mailed 
February 4, 2008, October 24, 2008 (final rejection), July 15, 2009, and April 30, 2010 (final 
rejection). Claims 63-71 were rejected in the Office Action mailed April 30, 2010 (final 
rejection). 

The rejection of claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71 is hereby appealed. A 
listing of pending claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71 is provided in the Claims 
Appendix beginning on page 20. 
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status of Amendments 

No amendments have been filed but not entered. The pending claims (as shown in the 
Claims Appendix on page 20) reflect those submitted with the Response filed January 15, 2010, 
and entered by the Examiner. 
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Summary of Claimed Subject Matter 

Independent claim 1 relates to conjugates comprising a pharmaceutically useful modifier, 
a carrier selected from polyketals or polyacetals, and an oxime-containing linker. Support for 
claim 1 is found in original claim 1 and the specification as originally filed, inter alia, on pages 
3-4, paragraph [0010]; page 21, paragraph [0021] (for a pharmaceutically useful modifier); pages 
36-37, paragraph [0082] (for a polyacetal carrier); page 37, paragraph [0083] (for a polyketal 
carrier); and page 39, paragraph [0091] (for molecular weight of polyal carrier). 

Support for dependent claim 12 can be found in original claim 12 and the specification as 
originally filed, inter alia, on page 37, paragraph [0083]. 
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Ground of Rejection to be Reviewed on Appeal 



The ground of rejection to be reviewed on appeal is (referring to the Office Action mailed 
February 4, 2008): 

(1) are claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71 unpatentable under 35 U.S.C. § 

103(a)? 

(2) are claims 1-6, 11, 12, 14, 19, 20, and 41-43 unpatentable under nonstatutory 
obviousness-type double patenting over claims 29-42 of copending Application No. 10/501,565, 
in view of Cervigni, the '037 patent, and Hermanson? 
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Grouping of Claims 

For the reasons discussed below in the Argument section, the claims stand or fall 
together for purposes of grounds of rejection numbered (1) and (2) above, as indicated 

below: 

(1) Claims 1-6, 11,14, 19, 20, 41-43, and 63-71 stand or fall together. 

(2) Claim 12 stands or falls alone. 
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Argument 

Introduction 

Appellant must admit some fiiistration with the prosecution of this case. There have only 
been four rejections (and one provisional rejection) levied during the entire prosecution, three of 
which were withdrawn in the second Office Action. The fourth rejection, for obviousness, has 
been maintained through four Office Actions, but for increasingly unclear and improper reasons. 
Appellant has endeavored to work with the Examiner to address his concerns, including having a 
telephonic interview during which the Examiner indicated that proposed amendments or 
evidence would indeed be helpful, and subsequently providing declaratory evidence. 
Unfortunately, it seems impossible for Appellant to succeed in overcoming the rejection because 
the Examiner now (i) impermissibly uses the content of Appellant's own specification as basis 
for the obviousness rejection, and (ii) dismisses a demonstrated state of the art at the time the 
present application was filed in his arguments maintaining the obviousness rejection. 

Appellant below summarizes the prosecution history of this case with regard to the 
obviousness rejection, in order to illustrate the evolving nature of the maintained rejection, as 
well as the thoroughness of Appellant's responses to each articulation of the rejection. As will 
be clear. Appellant has more than satisfied the legal requirements for nonobviousness, the 
present claims are patentable to Appellant, and the rejections should be reversed. 

Claims 1-6. 11. 12. 14. 19. 20. 41-43. and 63-71 are not obvious over the cited references 

The presently pending claims relate to conjugates comprising a pharmaceutically useful 
modifier, a carrier selected from polyketals or polyacetals, and an oxime-containing linker. 

The specification describes the synthesis of exemplary bifunctional reagents that may be 
used to form the claimed conjugates, and also describes the conjugation of proteins to carriers, 
wherein the resulting conjugates have an oxime-containing linker. Additional data are provided 
on blood clearance, hydrolytic stability, enzymatic stability, biokinetics, and biodistribution of 
such conjugates. The present Appellant discovered, among other things, that despite the state of 
the art prior to Appellant's disclosure that indicated otherwise, it is possible to use oxime 
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chemistry to make conjugates comprising a polyketal or polyacetal carrier. The specification 
enables this finding, as recited in the present claims. 

The initially examined claim 1 referred to a conjugate comprising a carrier substituted 
with one or more occurrences of a biologically active modifier, wherein the modifier is linked to 
the carrier via an oxime-containing linker. 

In an Office Action ("the first Office Action") mailed on February 4, 2008, the Examiner 
issued rejections under (i) 35 U.S.C. § 1 12, first paragraph, for failure to comply with the written 
description requirement, (ii) 35 U.S.C. § 1 12, second paragraph, for indefiniteness, (iii) 35 
U.S.C. § 102(b), for anticipation by Cervigni et al, Angew. Chem. Int. Ed. Engl., (1996), 35(1 1), 
pp. 1230-1232 ("Cervigni etal."), and (iv) 35 U.S.C. § 103(a) for alleged obviousness over 
Cervigni et al. in view of U.S. Patent No. 5,958,398 by Papisov ("the '398 patent"), U.S. Patent 
No. 5,612,037 by Huebner ("the '037 patent"), and G. Hermanson, Preparation of Liposome 
Conjugates and Derivatives, Bioconjugate Techniques, pp. 552-589, ("Hermanson"). The first 
three rejections were easily overcome by Appellant's arguments and amendments and will not be 
discussed fiirther here. A provisional double patenting rejection over copending U.S. Pat. 
Application No. 10/501,565 was also levied in the first Office Action and is maintained as far as 
Appellant can tell. 

Regarding the obviousness rejection, the Examiner stated that "Cervigni et al. teach an 
oxime conjugate of a carrier and modifier, but do not teach all the specific carrier such as 
polyketal as in claims 12 and 14; maleiimide- or N-hydroxysuccinimide ester containing 
crosslinker as in claims 3 and 4; or a liposome based carrier." The Examiner indicated that such 
differences would have been obvious to one skilled in the art over the combined teachings of the 
cited references. 

Cervigni et al. describes conjugates of a saccharide and a peptide, comprising an oxime. 
A saccharide, of course, is chemically entirely different fi-om a polyacetal or polyketal. Notably, 
the oxime bonds in the Cervigni et al. conjugates are not even between the saccharide and 
peptide moieties. Rather, oxime bonds are formed between the peptide and a decanal moiety, 
while the bond between the peptide and saccharide moieties present in Cervigni et al. is a 
hydroxylamine ether bond, which is entirely different from an oxime . 
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The Examiner constructed an obviousness rejection of the claimed polyacetal/ketal- 
oxime-modifier conjugates over Cervigni et al. 's conjugates merely by pointing out that the '398 
patent describes preparation and conjugation of polyacetals and polyketals. The Examiner did 
not even try to explain why one of ordinary skill in the art might be motivated (1) to use 
something other than a saccharide in Cervingi et al. 's system; (2) to select a polyacetal or 
polyketal; and (3) to make an oxime bond in a different location than Cervigni et al, did. 
Furthermore, the Examiner assumed success without ever addressing the very different 
chemistries involved. 

In a Response filed August 4, 2008 ("the first Response"), Appellant pointed out each of 
these failures of motivation. Specifically, Appellants noted that Cervigni et al. does not offer 
any suggestion or motivation that its described conjugates should be modified; nor does the '398 
patent provide any teaching or suggestion to motivate one of skill to attempt oxime linkages. 
Moreover, Appellant further explained that those of ordinary skill in the art, reading the cited 
references, would be strongly motivated away fi-om attempting to modify the Cervigni et al. 
conjugates as proposed by the Examiner, and certainly would not have had any reasonable 
expectation of success of achieving the claimed conjugates. It is well established that it is 
improper to combine references where the references teach way fi-om their combination. In re 
Grasselli, 713 F.2d 731, 743 (Fed. Cir. 1983). 

Cervigni et al prepare their conjugates using acidic conditions and nucleophilic amino- 
oxy reagents {e.g., 0-hydroxylamines) to form oximes. In the first Response, Appellant 
amended the claims to recite a carrier selected fi-om polyacetals or polyketals. It was known at 
the time that the present application was filed that the integrity of polyacetals (such as those 
described in the '398 patent) can be compromised under such acidic conditions, and particularly 
in the presence of amino-oxy reagents. Appellant explained these facts in the first Response and 
submitted that the amended claims were non-obvious and should be allowed\ 



' Appellant also made certain points in the first Response explaining that the proposed combinations 
actually taught away from certain dependent claims, but those claims have been cancelled and will not be addressed 
further here. Also, the first Response addressed Hermanson, which was apparently applied only against claim 22. 
Claim 22 is also no longer pending and those points will not be discussed further. 
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In a second, and Final Office Action ("the second Office Action") mailed October 24, 
2008, the Examiner maintained the obviousness rejection, asserting that "a conjugate of 
polyacet[al] or polyketals with a modifier through an oxime-containing H[n]ker are taught, 
suggested and motivated from the combined references" and "in terms of the argument of a 
reasonable expectation of success [. . .] a reasonable stability of polyacet[al] or polyketals from 
nucleophilic attack is predictable to one ordinary skilled in the art by choosing appropriate 
reaction conditions without undue experimentation, because they are known to one skilled in the 
art, and taught by many references. In addition, polyacetyls [sic] or polyketals are not such 
labile under neutral pH condition" (emphasis original). 

In a Response ("the second Response") filed April 24, 2009, Appellant noted that the 
stability of polyacetals at neutral pH is irrelevant to a proper obviousness rejection. The cited 
references did not describe oxime conjugate formation at neutral pH. The only reaction 
conditions provided in the cited references for formation of oxime bonds were the very acidic 
conditions of Cervigni et at. As part of the second Response, Appellant submitted data, 
published pnor to Appellant 's priority date that showed pH-dependent stability of an exemplary 
polyacetal, PHF or poly(hydroxymethylethylene hydroxymethylformal). Specifically, under 
nearly identical conditions taught by Cervigni etal. (pH 3 for 120 hours), PHF was shown to 
undergo nearly complete hydrolysis of the polymer main chain (see Exhibit C, Figure 4, PHF 
after 4 days incubation at pH 3). 

Appellant further demonstrated that a person of ordinary skill in the art, reading Cervigni 
et al. and the '398 patent, would (1) not be motivated to perform the conjugation described by 
Cervigni et al. on the polyacetals of the '398 patent (due, for example, to known instability 
problems of polyacetals described in the '398 patent under acidic conditions), and (2) would not 
have a reasonable expectation of success of preparing the claimed conjugates even if so 
motivated. Indeed, Appellant pointed out that those of ordinary skill in the art, reading Cervigni 
et al. and the '398 patent in the context of the art at the time, would have appreciated that use of 
the Cervigni et al. conditions with the '398 patent compounds would not generate the claimed 
conjugates, but rather would result in nearly complete hydrolysis of the PHF main chain. 
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A third Office Action ("the third Office Action") mailed July 15, 2009, the Examiner 
maintained the obviousness rejection, asserting that Cervigni et al. teaches alternative, more mild 
conditions, and cited yet another reference, "Rose" (Rose, J. Am. Chem. Soc. (1994), 116, pp. 
30-33). 

In the Response ("the third Response") filed January 15, 2010, Appellant explained that 
the conditions in fact described by Cervigni et al. were not actually "mild" with respect to PHF. 
Moreover, Appellant provided evidence, in the form of a Declaration under 37 CFR § 1.132,^ 
executed by an inventor (Dr. M. Papisov) of the present invention further explaining the state of 
the art at the time the present application was filed, and explaining how one of ordinary skill of 
the art who did not have the benefit of the present specification would have understood the 
teachings of Cervigni et al. and the '398 patent. As set forth in detail in the Declaration, at the 
time the instant application was filed, the state of the art — at best — indicated a significant level 
of unpredictability regarding the reactivity and stability of polyacetals. Appellant explained 
why, in light of the state of the art, it would not have been obvious to one of ordinary skill in the 
art to combine the Cervigni et al. (or Rose) oxime-forming conditions with the polyacetals of the 
'398 patent. 

The Declaration explains several reasons why there would be no motivation to combine 
the Cervigni et al. methods with the polyacetals of the '398 patent and/or why there would not be 
a reasonable expectation of success even if combined. First, the literature on polyacetals 
indicated hydrolysis at acidic pH (see paragraph 10 of Declaration) that may occur through at 
least two mechanisms (see paragraphs 10-11 of Declaration). Second, the Cervigni et al. and 



In a telephonic interview on December 7, 2009, Appellant and Examiner discussed the state of the art at the time 
of filing, the cited art, and possible amendments to the claims. In particular, Inventor M. Papisov, Ph.D., explained 
to the Examiner how one of ordinary skill could not have predicted at the time the present application was filed that 
polyacetals or polyketals would be able to form the claimed conjugates due to their unpredictable reactivity and 
stability. Dr. Papisov fiarther explained how the polymeric carrier is susceptible to hydrolytic degradation imder 
acidic conditions, and an amendment to tiie claims was discussed in this context. The Examiner seemed to 
understand the scientific issues at hand and requested that Appellant provide the contents of the discussion in a 
Declaration under 37 CFR § 1.132. 
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Rose methods are described for monomeric substrates, but polymeric substrates such as 
polyacetals and polyketals can exhibit very different reactivity that cannot be translated from 
monomeric studies (see paragraphs 5-7 and 16 of the Declaration). Third, the possibility of 
hydrolysis of a polymeric carrier in biomedical applications is highly undesirable, and a skilled 
artisan concerned with the avoidance of byproducts, purity and molecular weight of a polymer 
conjugate would not consider subjecting a polyacetal of the '398 patent to the reaction conditions 
taught by Cervigni et al. and Rose (see paragraphs 17-18 of Declaration). Fourth, the reagents 
used to form an oxime, a hydroxylamine could destabilize the polymer main chain (see 
paragraph 14 of Declaration). 

It is at this point that the Examiner appears to have decided that the patentability of the 
present claims tums on the question of whether, sitting here today, in full possession of the 
knowledge provided by the present specification, one of skill might determine that the claimed 
conjugates could be made using the oxime-forming chemistry taught by Cervigni et al. As an 
initial matter, Appellant points out that the proper obviousness analysis is not what we now 
know, in light of an Applicant's own patent application specification, to be possible, but rather 
whether one of ordinary skill in the art at the time of filing would be motivated make a particular 
combination and have a reasonable expectation of success in so doing. The Examiner has 
repeatedly used Appellant's own disclosure to allege that Appellant's claimed invention is 
obvious, while ignoring evidence that establishes the state of the art at the time of filing. 

In the current Office Action mailed April 30, 2010, the Examiner refers to Appellant's 
Declaration under 37 CFR § 1.132 and states: 

"The key argument Applicants made here is that an oxime-containing polyketal and 
polyacet[al] is not stable under acidic conditions (i.e. at pH ~4) due to the stability of 
polyacetals or poly[ketals]. However, at lines 1-4, paragraph [0279], page 92 of the 
instant specification, it states that the coupling reaction between PHF diol and the couple 
reagent VII was carried out at pH = 3.0 by addition of IM NaHS04 and agitated for 2 
hours on the ice. This disclosure clearflvl confradicts with the statement AppHcants 
made in the instant 132 Declarations, namely an oxime-containing polyketals and 
polyacetrall conjugate is not stable under acidic conditions" (emphasis added). 
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Thus, the Examiner maintains the rejection by dismissing the Declaration on the ground that the 
present specification provides information, not found in the prior art, that shows the prior art 
understanding/expectation in fact was incorrect and it is possible to produce the claimed 
invention. The Examiner thus relies on the present invention to reject the present claims! This 
reliance is impermissible. The teachings, suggestions, and expectation of success must come 
from the prior art, not Appellant's disclosure. See In re Vaeck, 947 F.2d 488, 493 (Fed. Cir. 
1991). Appellant has demonstrated, through submission both of published literature and of 
sworn declaration testimony, that those of ordinary skill in the art, reading the cited references in 
the absence of the present disclosure, would not have been motivated to try to use the Cervigni et 
al. methods to generate conjugates of the '398 compounds and, moreover, even if for some 
reason they were so motivated to try, would not have had a reasonable expectation of success. 

The alleged contradiction between Appellant's Declaration under 37 CFR § 1 . 132 and the 
present specification is incorrect. The Declaration speaks to the state of the art prior to the filing 
of the present application regarding the stability of polyacetals under acidic conditions. Contrary 
to the Examiner's statement, the Declaration does not speak of the stability of the claimed 
conjugates under acidic conditions; rather, it indicates what would have been known to the 
skilled artisan at the time the present application was filed. In fact, Appellant submits that 
regarding the known stability of polyacetals, any difference between the state of the art at the 
time the present application was filed and Appellant's disclosure represents evidence of 
unexpected results, not contradictory statements as asserted by the Examiner. 

The present disclosure provides the teaching, unexpected in light of the state of the art, 
that the claimed conjugates can be made under acidic conditions. The Examiner may not rely on 
the present specification for motivation to combine cited references to render obvious the present 
claims, and in doing so the Examiner has impermissibly used the content of the specification as 
basis for the obviousness rejection. 

Furthermore, the Examiner's apparent dismissal of Appellant's Declaration on the 
grounds that it does not contain comparative data is unreasonable if not illogical, particularly in 
the instant case where the utility of comparative data isn't even clear. The purpose of the 
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provided Declaration was to describe the state of the art prior to Appellant's disclosure, not 
compare the prior art conjugates with Appellant's conjugates. 

For all of these reasons, Appellant respectfully submits that the rejection under 35 U.S.C. 
§ 103(a) is improper and therefore the Examiner has not established a prima facie case of 
obviousness with respect to claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71. 

Claim 12 

The '398 patent describes polyacetals, but not polyketals, and none of the other 
references relied upon in the rejection under 35 U.S.C. § 103(a) describes polyketals as recited in 
claim 12. Therefore, claim 12 is separately patentable. 

Double Patenting 

In the first and second Office Actions, a provisional obviousness-type double patenting 
rejection was levied against claims 1-12, 14, 19-22, and 41-43 for being unpatentable over 
claims 29-42 of copending Application No. 10/501,565 (the '565 application) in view of 
Cervigni et ah, the '037 patent, and Hermanson. In response. Appellant requested that this 
provisional rejection be held in abeyance to be addressed when a relevant claim of the '565 
application issues. While not mentioned in the two most recent Office Actions, it appears this 
rejection is still of record and Appellant believes the rejection is improper for at least the 
following reason: 

i) The Examiner did not establish a prima facie case of obviousness regarding the 
combination of claims 29-42 of the '565 application with the other references in the first Office 
Action. 

In the rejection, the Examiner states that "the '565 application claims a biodegradable 
biocompatible polyketal polymer [. . .] with a nitrogen-containing moiety" and that using a 
"polyketal as a carrier of the conjugate in claims 12 and 14 has been claimed in the '565 
application as a biodegradable polyacet[al] polymer [. . .] and suggested to crosslink with a drug 
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to form a conjugate." The Examiner is incorrect. The word "crosslink" does not appear in 
claims 29-42 of the '565 application, although it does appear in claim 27 of the '565 application. 

Even so, the Examiner has not established why (or how), in view of Cervigni et al., one of 
ordinary skill in the art would be motivated to select "pharmaceutically useful group" {i.e., drug) 
and "nitrogen-containing moiety" from two separate claims in the '565 application, combine 
them into a single moiety appended and/or crosslinked to the polyketals of the '565 application, 
and arrive at the claimed conjugates having an oxime-containing crosslinker. 

Appellant respectfully submits that the double patenting rejection is improper and 
therefore the Examiner has not established a prima facie case of obviousness with respect to 
claims 1-6, 11, 12, 14, 19, 20, and 41-43. Appellant reserves the right to obviate this rejection by 
filing a terminal disclaimer. 



4757016v3 



Page 19 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



Claims appendix 



Pending claims 



(As submitted in Response filed January 15. 2010) 



1 . (Previously Presented) A conjugate comprising a carrier substituted with one or more 
occurrences of a moiety having the structure: 



wherein each occurrence of M is independently a pharmaceutical^ useful modifier; 

the carrier comprises a biodegradable biocompatible polymer selected from polyacctals or 
polyketals and the molecular weight of the carrier is between about 0.5 and about 1500 kDa; 
wherein at least a subset of the polyacetal repeat structural units have the following chemical 



wherein for each occurrence of the n bracketed structure, one of and R^ is hydrogen, and 
the other is a biocompatible group and includes a carbon atom covalently attached to C^; 
R'' includes a carbon atom covalently attached to C^; n is an integer; each occurrence of 
R^, R"*, R^ and R^ is a biocompatible group and is independently hydrogen or an organic 
moiety; and for each occurrence of the bracketed structure n, at least one of R\ R^, R^, 
R^ R^ and R^ comprises a carbonyl group suitable for oxime formation; 

wherein at least a subset of the polyketal repeat structural units have the following chemical 
structure: 




structure: 
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wherein each occurrence of R^^ and R^^ is a biocompatible group and includes a carbon atom 
covalently attached to C\ and at least one of R'", R^^ R^ R^ R^ and R^ comprises a 
carbonyl group suitable for oxime formation and 
each occurrence of L*^ is independently an oxime-containing linker. 

2. (Original) The conjugate of claim 1, wherein each occurrence of L'^ is independently a 
moiety having the structure: 

wherein each occurrence of L'^^ is independently a substituted or unsubstituted, cyclic or 
acyclic, linear or branched Co-i2alkylidene or Co-i2alkenylidene moiety wherein up to two non- 
adjacent methylene units are independently optionally replaced by CO, CO2, COCO, CONR^^ 
OCONR^', NR^'NR^^ NR^'NR^^CO, NR^'CO, NR^'COz, NR^'CONR^', SO, SO2, NR^^SOz, 
S02NR^\ NR^^S02NR^^ O, S, or NR^^; wherein each occurrence of R^' and R^^ is 
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl or acyl. 

3. (Original) The conjugate of claim 2, wherein one or more occurrences of L*^^ 
independently comprises a maleimide- or N-hydroxysuccinimide ester-containing crosslinker. 

4. (Original) The conjugate of claim 3, wherein one or more occurrences of L'^' 
independently comprises a 4-(N-maleimidomethyl)cyclohexane-l-carboxylate, m- 
maleimidobenzoyl or a 4-(p-maleimidophenyl)butyrate crosslinker. 

5. (Original) The conjugate of claim 1, wherein one or more occurrences of M comprises, 
or is attached to the carrier through, a biodegradable bond. 
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6. (Original) The conjugate of claim 4, wherein the biodegradable bond is selected from the 
group consisting of acetal, ketal, amide, ester, thioester, enamine, imine, imide, dithio, and 

phosphoester bond. 



7-10. (Cancelled). 

1 1 . (Previously Presented) The conjugate of claim 1 , wherein the carrier is a biodegradable 
biocompatible polyacetal wherein at least a subset of the polyacetal repeat structural units have 
the following chemical structure: 



wherein for each occurrence of the n bracketed structure, one of and is hydrogen, 
and the other is a biocompatible group and includes a carbon atom covalently attached to C'; 
includes a carbon atom covalently attached to C^; n is an integer; each occurrence of R\ R"*, R^ 
and R^is a biocompatible group and is independently hydrogen or an organic moiety; and for 
each occurrence of the bracketed structure n, at least one of R^ R^, R^, R"*, R^ and R^ comprises a 
carbonyl group suitable for oxime formation. 

12. (Previously Presented) The conjugate of claim 1, wherein the carrier is a biodegradable 
biocompatible polyketal wherein at least a subset of the polyketal repeat structural units have the 
following chemical structure: 



wherein each occurrence of R^'' and R^'' is a biocompatible group and includes a carbon 
atom covalently attached to C^; includes a carbon atom covalently attached to C^; n is an 
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integer; each occurrence of R^, R"*, R^ and R^ is a biocompatible group and is independently 
hydrogen or an organic moiety; and for each occurrence of the bracketed structure n, at least one 
of R^^, R^^, R^, R"*, R^ and R^ comprises a carbonyl group suitable for oxime formation. 

13. (Cancelled). 

14. (Previously Presented) The conjugate of claim 12, wherein one or more occurrence of 
M is selected from the group consisting of proteins, antibodies, antibody fragments, peptides, 
antineoplastic drugs, hormones, cytokines, enzymes, enzyme subsfrates, receptor ligands, lipids, 

nucleotides, nucleosides, metal complexes, cations, anions, amines, heterocycles, heterocyclic 
amines, aromatic groups, aliphatic groups, intercalators, antibiotics, antigens, 
immunomodulators, and antiviral compounds. 

15-18. (Cancelled). 

19. (Original) The conjugate of claim 1, wherein the conjugate is water-soluble. 

20. (Previously Presented) The conjugate of claim 1, wherein the conjugate comprises a 
pharmaceutically usefiil modifier and a detectable label. 

21-41. (Cancelled). 

41. (Original) A composition comprising the conjugate of claim 1 and a pharmaceutically 
suitable carrier or diluent. 

42. (Previously presented) A composition comprising a conjugate of claim 1 associated 
with an effective amount of a therapeutic agent; wherein the therapeutic agent is incorporated 
into and released from said conjugate matrix by degradation of the conjugate matrix or diffusion 
of the agent out of the matrix over a period of time. 
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43. (Previously Presented) The composition of claim 42 wherein said conjugate is further 
associated with a diagnostic label. 



44. (Withdrawn) A method of administering to a patient in need of treatment, comprising 
administering to the subject an effective amount of a suitable therapeutic agent; wherein said 
therapeutic agent is associated with and released from a conjugate of claim 1 by degradation of 
the conjugate matrix or diffusion of the agent out of the matrix over a period of time. 

45. (Withdrawn) The method of claim 44 wherein said therapeutic agent is locally delivered 
by implantation of said conjugate matrix incorporating the therapeutic agent. 

46. (Withdrawn) The method of claim 44 wherein said therapeutic agent is selected from the 
group consisting of: vitamins, anti-AIDS substances, anti-cancer substances, antibiotics, 
immunosuppressants, anti-viral substances, enzyme inhibitors, neurotoxins, opioids, hypnotics, 
anti-histamines, lubricants, franquilizers, anti-convulsants, muscle relaxants and anti-Parkinson 
substances, anti-spasmodics and muscle contractants including channel blockers, miotics and 
anti-cholinergics, anti-glaucoma compounds, anti-parasite and/or anti-protozoal compounds, 
modulators of cell-exfracellular matrix interactions including cell growth inhibitors and anti- 
adhesion molecules, vasodilating agents, inhibitors of DNA, RNA or protein synthesis, 
anti-hypertensives, analgesics, anti-pyretics, steroidal and non-steroidal anti-inflammatory 
agents, anti-angiogenic factors, anti-secretory factors, anticoagulants and/or antithrombotic 
agents, local anesthetics, ophthalmics, prostaglandins, anti-depressants, anti-psychotic 
substances, anti-emetics, imaging agents. 

47. (Withdrawn) The method of claim 44 fiirther comprising administering with the 
therapeutic agent additional pharmaceutically useful compounds selected from the group 
consisting of vitamins, anti-AIDS substances, anti-cancer substances, antibiotics, 
immunosuppressants, anti-viral substances, enzyme inhibitors, neurotoxins, opioids, hypnotics. 
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anti-histamines, lubricants, tranquilizers, anti-convulsants, muscle relaxants and anti-Parkinson 
substances, anti-spasmodics and muscle contractants including channel blockers, miotics and 
anti-cholinergics, anti-glaucoma compounds, anti-parasite and/or anti-protozoal compounds, 
modulators of cell-extracellular matrix interactions including cell growth inhibitors and anti- 
adhesion molecules, vasodilating agents, inhibitors of DNA, RNA or protein synthesis, 
anti-hypertensives, analgesics, anti-pyretics, steroidal and non-steroidal anti-inflammatory 
agents, anti-angiogenic factors, anti-secretory factors, anticoagulants and/or antithrombotic 
agents, local anesthetics, ophthalmics, prostaglandins, anti-depressants, anti-psychotic 
substances, anti-emetics, imaging agents, and combination thereof. 

48. (Withdrawn) The method of claim 44 wherein said conjugate further comprises or is 
associated with a diagnostic label. 

49. (Withdrawn) The method of claim 48 wherein said diagnostic label is selected from the 
group consisting of: radiopharmaceutical or radioactive isotopes for gamma scintigraphy and 
PET, contrast agent for Magnetic Resonance Imaging (MRI), contrast agent for computed 
tomography, contrast agent for X-ray imaging method, agent for ultrasound diagnostic method, 
agent for neutron activation, moiety which can reflect, scatter or affect X-rays, ultrasounds, 
radiowaves and microwaves and fluorophores. 

50. (Withdrawn) The method of claim 48 wherein said conjugate is fiirther monitored in 
vivo. 

5 1 . (Withdrawn) A method of administering a conjugate of claim 1 to an animal, comprising 
preparing an aqueous formulation of said conjugate and parenterally injecting said formulation in 
the animal. 

52-53. (Cancelled). 



4757016v3 



Page 25 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



54. (Withdrawn) A method of administering a conjugate of claim 1 to an animal, comprising 
preparing an implant comprising said conjugate, and implanting said implant into the animal. 

55. (Withdrawn) The method of claim 54, wherein said implant is a biodegradable gel 
matrix. 

56. (Withdrawn) A method for treating of an animal in need thereof, comprising 
administering a conjugate as in claim 51 or 54, wherein said conjugate is associated with a 
pharmaceutically useful component. 

57. (Cancelled). 

5 8 . (Withdrawn) The method of claim 5 1 , wherein the pharmaceutically useful component 
is a gene vector. 

59. (Withdrawn) A method for eliciting an immune response in an animal, comprising 
administering a conjugate as in claim 51 or 54, wherein said conjugate comprises an antigen 
modifier. 

60-62. (Cancelled). 

63. (Previously Presented) The conjugate of claim 4, wherein one or more occurrences of 
L*^^ independently comprises a 4-(N-maleimidomethyl)cyclohexane-l-carboxylate crosslinker. 

64. (Previously Presented) The conjugate of claim 4, wherein one or more occurrences of 
L'^^ independently comprises a m-maleimidobenzoyl crosslinker. 

65. (Previously Presented) The conjugate of claim 4, wherein one or more occurrences of 
L'^^ independently comprises a 4-(p-maleimidophenyl)butyrate crosslinker. 
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66. (Previously Presented) The conjugate of claim 1 , wherein the molecular weight of the 
carrier is between about 1 and about 1000 kDa. 

67. (Previously Presented) The conjugate of claim 11, wherein the molecular weight of the 
carrier is between about 1 and about 1000 kDa. 

68. (Previously Presented) The conjugate of claim 12, wherein the molecular weight of the 
carrier is between about 1 and about 1000 kDa. 

69. (Previously Presented) The conjugate of claim 1, wherein the carrier is hydrophilic. 

70. (Previously Presented) The conjugate of claim 11, wherein the carrier is hydrophilic. 

71 . (Previously Presented) The conjugate of claim 12, wherein the carrier is hydrophilic. 
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Evidence appendix 

Appellants provided the following evidence during prosecution of the instant application: 



(1) Declaration by Mikhail I. Papisov, Ph.D., and Exhibits A, B, C,^ D, and E. The 
Declaration and Exhibits A, B, C, D, and E were submitted along with a response to 
Office Action filed January 15, 2010, and were entered into the record in PAIR on the 

same date, designated "Rule 130, 131, or 132 Affidavits." Entrance into the record was 
confirmed by the Examiner reference to the Declaration on page 2 of the Office Action 
mailed April 30, 2010. 



The Declaration is attached hereto on pages 29-36. 
Exhibit A is attached hereto on pages 37-61 . 
Exhibit B is attached hereto on pages 62-73. 
Exhibit C is attached hereto on pages 74-89. 
Exhibit D is attached hereto on pages 90-99. 
Exhibit E is attached hereto on pages 100-102. 



^ Exhibit C, Papisov, M.I., ACS Symposium Series. 786, 301-3 14, 2001, was also submitted as "Appendix A" in the 
response to Office Action filed April 24, 2009, and was entered into the record in PAIR on the same date, designated 
"Appendix to the Specification." Entrance into the record was confirmed by the Examiner's reference to 
Appellant's April 24, 2009, submission on page 2 of the Office Action mailed July 15, 2009. 
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ATTORNEY DOCKET No .: a4S>247«»-<RTMf 1 {MGS 2179 US> 



m THE VNITEB STATES PATENT AND IKADEIVaARK OFFICE 



SeiiaJ No: 
F2mg Date:: 
Titter 



Papisova'fjj. Examiaa": Yoiig Liaiig Chu 

10^521334 GHSopAijUiiit: 1626 

October 2 7/2:i>05 CoiifiiHStjon Xo 1459 

OmiE COMUGATES AND METHODS FOR THEIR FOMiAIION AND 

USE 



Assistasiit C'>jsimi!i:.iiioHa: of PsUisaiSs 
WBshaigtotH, DC 20231 



BECLARAnO?^ UNT)ER57 C.F.R. 1.131 



I, Mikhail I. Fapisov, hereby dectai-e siKl sSate that: 

1 . I am 3S1 Assodafe Chejiast aad flie Direetor'i*riiKripal Im^sligator (PI) of the 
MictieciilMr Flsannacobgy aiid Pisani^acoiogscaL SiJiigsDg LBberarory at Massscihsisetts General 
Hospital, sikI A:'j:~istan^ Professor at Harvaiicl Medical SdKioi, I lisve estensive res-esixls 
espenence at ttte aiea of drug delivery, wMipsrticisbs: expertise m the de velopiiient of 
majcromokaiiar ptismisceuticsl p-eparsticiis, ncsii-bifssdlie«ve sad sebcfiveiy bioa<iltes.i've 
poh-mers aad iiew bio-sj.ealfli matensi^ and isitesfecs's. A compfeie jiitmg of nsy ed^xauosi and 
esperietice, mckidij^ a list of publicahons I bsve sushored, are •iaajmariz.ed m niy ciimcBkim 
vitae., 3 line and accurate c<!^y of vtliich is prirvided wt^i ibk declsratifm as Etiabii A. 

2. I ajii a co-iaverasa- on United S:tates Pat«it. AHjiicstsors Serial NtBiibia- 10/52L354 
filed CS5 January I 2035 (tiK ' 334 applicatiois). i ha\'^ reviewed atid tmderstood SSse OiSice 
Actitai ffoia flifi US Pateiit aad. Tiaciesaasfe OfSce in tlie ' i06 3|jpiic3tiott isia.tiBd July i 5, 
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Til iif} L e of tlif -i ese T -ai ion i - he n'r il " -^rr aioi to 

1 t <. mifiiutliepr smt^ij i ^ laa --sxi- i tli*- <- 1 i. ■} ^t^bilstv 

sue seaclLvitv aie cisaisses. atid the diiTeiiaices^ between morscn-jsetsc and poiviiiersc 

4. To my kno^viedge, say laborsfciiy xra* the Erst to stii% hydropliilic polyacetais., 
polyketais, and coiijiiga.te& tliweof In fact,, i am mveiitoi- oa fees US Pafetits i-ebtsd to the 
pulyacetsi teclinoiogy (see US. Pst Nos. sM 1,510. 5,863,^, and 5,95S,39S). Such 
hystlrapiiilk polyaceols are typicsSy nisde \jia peiKsdate osidadoii of pohtneric sugars to 
generate poh-sners cosapi-sssjig spolyacetsi bsckboae decoraied with carbcBiyl appendsges, 
folloived by 3 rediiLtsosi fhat tfrsnsforms sctiK di si; csrbonyl groiip'i iiifo hydfopMlit groups. As 
Ml exasnple of fest ssep, tHw.sSrst^d if! She 5j>ea£ca!ioa osi page 4S of ibe ' .^3.4 J3ppkeati.ofs, wd 
repKsdtK-eei below, a poIyaidDse of fonniis I {e.g. , deacffan) uadergoes pexiodak; cfeavage to 
gesssrate 3lphn-tiys3rcss5' aklehjtJes Ha and lib, ■B'hieh fiinher o^dize ts pro\jide: a poSyacetai of 
foniKila HI. 




S. H^. sETBCtBS^ drawn ?i5 foHsiinla III, also refejied to as poly-[carbQiiylediyleiiie 
catbonylfortml] (PCF), s.^ a siioplifLed depiction of liie actsjal st«Ktar« of PCF. Is reality, PCF 
exists 3.S a coaipasattcss of miilsipie stnictuies sn a pK-depifndeiit egsaiibriuia. For es^aa^le, UV 
Pa ge 2 of S 
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studies reveal tfast at pH 4-5, aacist aldetiysk- groBps of fliis jype exist m a gcm-diol fonn. At 
bwex }jH, the aldebyde absoiptioi: peak become* apparent, while enol aadoiokte foriiM are 
preienf above aK ;,2. Tiie. enolase becoaie'S espeoailv piommeiii at pH ■-■ 7. The aatisitioss 
bet^veeii fliese foiac foims sre not fast, aiidtlse acttisl taatoiisetic cetji^'Osition of the fimcticfiisi 
groi^is isi tlse polymer of formsla lU. may sfepsaid mt oaiy oa iJie present pH, bu-t oa tlie pH to 
which die poi>iiier had been esposed se¥etal kmrs ^iiea:. 

S. These disrsctenstics of pefsodaSe-oxidszed destnais hscve been karnvrt ai Ske art 
since at least. 1992 (see Drobchenko «fof., page 1*9, attached as Esfcifeit B, and Pqnsov 2001, 
page 5, stssched as Estiibit C). 

7. It is fcaovm that aideiiyde groiips (as- their hy<k'at€d oi' taislorssertc forms) casj react 
witfs each other, Sdt example, issnlfeg iiittie sctfHEUicfa of heissiacetsk (sselshak F jsnd Painter 
TJ, aS^hed as Esfaibit D), Iq addiJi oh, it ha? ibeen postulated tiiat the enol form of PCF is pisae 
^^ eiigage in intera-soletnilsir a^isodatsoris st pH S-7 {Papistjv 2001 ^ page 5), which fsalher 
coiaplicates die ability' to predict the siriKrtssre and TesctiT,'!t>' of the ^dehyde psu^s . Thus, pnor 
to the filisig of the '334 spplicstiotL. t!ie drilled sitisasi wosld haivs been cogjiizaiit tliat the 
stnicttire of PCF is suiceptibk io change as the pK s 'i sdjssted, and dist atich changes vvoiild 
iii^act ttie resctivitj' ef tJie jieadsni aldehyde gsoupst. 

8. To coHipleEB the formafeHOti of a SiydropMic pelyacetal , PCF ssaay be treated mfc s 
redsicsng agent aich 3S isodsssaiborohydride jo tedace the peadasa aldehyde groins to alccJiols. 
StjoichiomeSiic reduciioa csf PCF generates pofy-[hyda>xyiaethylelhyisite hj'tkosj'inefhylfortnal] 
(PHF): 
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9: Hie se^ilitj' of the PHF niaia chaia is pH-depeaidoit. Size ifxdHsioa 
d3i!iMna1ogi:^hy (SEC) srtucli&s huvs m&catsd &at wMe mcnbaSion of PHF at neutial sad iiigji 
pH o^,^- several day? does not chaoge tiie SEC eiss-tsoa profile, inajl>arkiii at pH < 7 ■skm'i'ed 
sigDjficaat &Bgsrieatstusn (see Pajjiscrv 20!J1, psge >5, Figure 4). 

1 0, Hiere i» 3u:^le liseratia e des,eribiiig a^i scid csta h^d e. , pH-cfejieiiiJeHt) 
mecliaiiiwH o?f lij-idrolyst* of ac,«tai?- as, prctoii-dqieident Hrnvtver., isy owss smsdies siifgeet that 
the hydfolysis of poij^cetsk of die iypt. being diseased is more cois^lex and may alsc ibe 
ge&£t3il mid csta!l>'zed For exsmpk, m the pcesesice of 50 xn&l s&^XKti phosphate ktfik" st pH 
3, the hydfdysis rale of tlie PHF inaai chain is iiffuble ^le rats of hydfolyais stpH 3 wttfaoot 
pliosphal^ baffer (see Pspisctr 3085, psge 6). Geiiersl add catateis is die issosf likely and the 
siH^kss expLanstion: howeii^r, (be sysSeni is stsi mcoH^letefy sJudiedi sssd fe n««hamsH^ cf 
:hy<lix>iy$ij avhich 1? atfe to depolyjriaization) asy be evea more eompks. Any aisdiaiiisffi, 
however, •svousd ■iiiggest tiiat tlie poiyscetsl chain is sensiaw nor only to tfaepH,. fawt also to the 
i-nesence of estetiiBi chetsac al ensities. 

It. As desmbed above, aldehydes 3p|seaded. to s |8jlyacetsi majai cisaiss sre in sn 
eqijilibdtim ef sse'v'a'al stnictiires. '^ehea thses-e aldehydes are ia s gem dsol «r Miol fosia, they 
becoiae getiefal adds. The enol &na of these aldehjtles is obsetTed at pH > 5, aad ifcejefisie 
evea at reL^ravely sieiilral pH, siicb polyaldehydes can be viewed as seli-destsbiiizmg. The saaie 
destabslizatioB should be especfed from asiy othef general adds, sach a& protoaated assises. 

Page 4 of S 
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1 2 . Tlie pnesenT dsmi? are ilii-ecred Toward biodegradable, biocompatible cosiuigaTes 
ov.:ne-conis;iimii .uiljigrt One wav yf foimais 'iist.li ciiitngafc- !■= thiynsli tIk if-s*"!;"!. ofsii 
(iVKh as PC?) , 

1 3 . My own psblicaJion suggssti tlsat it migfef. be posiibie to iiBJcf; coajiigstes of a 
pulyacetsl polymer (Pspiwv 2001, pases 7-8). Ho\vevef , e'iTeii after coissideiitig tins refesssice, 
ooe of ordmsiy sksSI would ac* be specificsSy srsofcvated to produce coiij;Uga?e; as i edfecl ia ths 
pcem& clssms. hi psiticdrtr one of ojclisian-- skill woald not be motivated to sel&-f tke oae 
oxsHse-ps-ediKtiig reaseiit riwiitioried isi she 7001 refemice, as 5 i.ie.rwf; !ia.vmg ofdiasiy m 
Uie ait wmiA m^t&Msiy recopiize sev erst likely peiik of ajteasptmg to fenii an oraiiie bond 
witfs a polyacetsl |solyiaa-. First, lasowii^ Sfaas oxiiias fbnmtiosis: :are csmied she ibkIm acidic 
ccsadstions (bsime foKmnflni genfsaily proceeds most quickly st pH ~ 4, as des.cnbed sa MareJi, 
atSacSsed as Exbibi t E), it vicaM be apparent tfast the istegnty of acetai grossps of she polj^-Yier 
backbcme yi'o^M be aa issue and theis ie.3ctiT:% uapredimbfe. Has is firfier coaiijlicated fc^' the 
fact shaf ons caimo; predict <7 prfc?i what pH will be optimal for the reaction due to the coaiples. 
eqiaisbrtism ct'tSie sktebyde fbim^ S4 descLibed sbove. Secoad, if ose diooses to \&e a modified 
PKF i:osssj!tis.iiig aldehy-cte gfoiip.s (as descnbed in Paptsov 2001 and slio^vii m ScJiejiie 4 on page 
96 sf &e '334 ai^liestion), fee stability of PHF-like pofiiosis of the tmm dsaiss wosjld be sw&ject 
to degxadadoQ below pH ?. It is: aiipoitaxst to note ihsd diese tvio points st$.siinie tliat ^ beha\^os: 
of smodiSsdPKF ccaiiprisiiig aldehyde gi osjps %¥oiild retain Sss chjtfacteristics of its paits {i.e., 
PCF Slid FKF). Siiice tlie art of syntlietsc claaaos.'jfiy is smpredicssbie, skiSed artisass wossJd 
sealizg fha; ihe sabilit^^ 3sid res-~Ji«t>' of itsodsfied PHF coiaprismg aldehyde: gionps xEider 
nvi"»li-ii iie-foitiii*55 r.-iii.titioni i? e^-eii less predimble t!^i^ fliat of PCF or PHF alcaie. Itifact 
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14 ^Ic>ieo-v<' -he''-^^ rei<reM u evUu tonn wov h l>i ivs t uu- iii '^-If 
.i=ze fli^i-phmet ^aii' LtKt- i_iih.' - lc 1 1 ^nns .^i>K- < . 

ij-',Jiux%laiimei5'j'-nLiich?*tlx<fv a'uiiictoiuted pec e aijxj m s«-o.r'^ i^id- Thu- tU e i f 

sepsiate hm s^^lisSIv probiensatic mecltatmsL; &r destruciioii of rii<e polvmei' suaiti ctifs^a 
«iider acisfec craaditioiis in rfie piesesice of a li5-:dro3E\iansaie ised to form osissKi. 

1 T5ie OfBcf \ctiB i niailetit ■>i>Q& cs*e^ o ir tse^ Cervm id 

w >si,o\ ftl ^t^>, a'en.-'V ^ 3->^ Jie ^^bpi.-ji The llu h i-m .^i^i te^ 
milire el ^\ esi liuieii.H<.f G eii ib t nttleit Met r- t hi * iM 

^ekLilr-tl tin cpi^-eii e{ r J r c t ii 1 1 tlir rt 

%s 0 d not e i, ed t i. 4ie ja '^eiiis (.^-■mied ^on uet <. o J. I L ^ e eai jiljUt it in i h 

7. iKSicis bss the pH ie\'els efescnbsd bv ttese retssasces. 

16. FusrhiEmsore, the sabstiates us«t by Cervigni et st. and Rose «!. are mononKric 
aliJehj'dies. The preseatiy claimed coiuiigates are imde iisiag polj^meric alde%des . It is wdl 
kiiown «i the field of clieiia-str^- 'hat fuHctioiisl gimips siw exlubit verv clsiTereur resctivstv 

Bcetsc! scidii -4.J-4.755. vviisk she tss^ac.teiiitsc pKii ci a pohriieiic i.<!isos%'-kc: siid, depeatkif 
(Mitiie fofffiatsDti of ssjli-aiiioleculaf hydfogeii baaAs asid ionic, itf^iisth of tlw solution, nuybe as 
high as is 6.5-7.5. It is x^^idely kHown m poljuier cJaaiBstiy that iti a isolysiser, satnaaioLecuiar 
iiiteiaclions. dias^ES the local en-vifcaitiserit relati'i^ to SfaaS of a menomef, arid thus tlie reacavity m 
sjaosscBisefic fcsta casaMst rsecesKtsily be tiaiisbted to po^'saeric fianii. 

17. As, any STOtheti'^ cheiiy:;; kj^oivi le^^c^lort=- peifc.mir^d sn prtSMrners tiiiMi! b? held 
to a vervlsigh sEsiidard aiTsiriK of cmsvervjon si^d the svoidsTiCe of bvpfocbcts. Thiis Kbecsnse.. 
lailike ill smsil; molecuie reactiotss. b-vpfoclucts: tcsnn act as sepsrare enaties biit as fusicnonai 
poips on die ssiue pohmei" diaiasi tjsat coiKsai tlii? iiisui |>f£xiiJCK. Tsiis. p&m'siexa 



4757016v3 



Page 34 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



L-ortariiiL-!tfi5 !ih Mp'ndurr fimrrii-itii'-iti'-'y iiTsf ^-JiiH ini}>c« iible to psnij- Uierefore, -R-hea 
lai-dei stood at die ^'lisrv le.a« coinpafioie with tlie ixslviiiei . 

18. Si the: eostesl: of the claaiaed coHjugstes. it is mssnicave to poms': out tkai a s3Hs!e 
h'l^'dKDh'hf: break to. ths polyscssf mmi dimn of each niokcijle I'sdeFS a 50% redtictsoa m tlie 
average moiectsl;^ wesf te. of tlie cmapositian. two bf-fciks reiidfs- s, reducticai. and sc c«i. 
Thii'^ pM'ss' li%i5ici'S'i==- of dieKsasn chain not mthe forsna;iun !r,cliL-l' zed byproducti 
that caa be sep.qi ated feom die wstai pioduct. buf m posviners. of a s^ismficnsitiv lower makxaba 

degreg s^l OO k^ds not ro 99'o pure poh^aw (ss it woisld be isi fbs case of snBtl tiickcusex}, hnt 
ta a lioljTssia: w.isi aii avaage mdecaias' 'A-esght t^duced by 3 half, iiiice ths- niDleaiiat- weiglit 
(si2s) is a critic^ pMaioeter m cssImh bicBisedtcal applkations, e\'ffis "aanor" hyds-olysiia ess. 
make the prechict btologically dilfeireiit e.g. , meffideiit or rnisssfe. Clearly, g skilled ssrtisan 
coiscifmed vdth both the pimty and aveiage moiecwiar vk'«gi?t of she poiysuer eoajugate 
coiapositioii woiild rm coHsider siib;sectsng a pohracml of the '398 patent to the reacsioa 
ecssidstiiju? taughi by C-eiTsjjii and R.r-f- 

19. IX^e to ail of iiEe iahs-xetit siabiiitj' aiid resctiviJj- issues of polj-scetaJs tlist T.wae 
kticvm at tiie tffiae the '334 applicsticsi wss filed, I reiterate my position that s persosi of ordsaary 
sktS in the ss, wosld not have Sasad the chs:ii£sed ceajitgates to bs olrv'icajs sad aduevabk mtli a. 
leasoiiable e^isctatioti of s^sccess. 

20. To my knowledge, ^ &st ejiabliisg disdcisure of the piesenEiy claimed 
ccBijugases was m the 334 afspltcatsoH. 

il . Indeed even mv Ziii)! paper, vvhicb rantsins, a sratemen* tlist sidebj^fe sroup-j 
"were conjugated kVith se^erai nicdel re33eiB<i ms aidelvx de Ci,i.deii a'loii \m&i liijuc- 

Ps:ge7ofS 
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criijiigafes os D iFK-DT?A-PHF ajidpoh Ki-kT e ^ra:r lji u.%Tiieii ate le^vubed a» Isa'.itxj t eat 
made. These rsiclehvde coiiiiigstscss leacuos^ were pfep.ifed vss i.^diKti'V'e ccnufaisaticnnsfirfi 
ansHies. iiuph'iiig as a ssjinira«m ttist O-SrubstitiiEed hyclroxvbirisHes are not She fiist choice 
leagsstiis fell sldeliyde ecadeiKBtscs i^racucsis, and tto;. tbey esai b« used ijniy mdes" certain 
cosiditioai dist are no-t disclosed m ttie iKSiJei. 

22. I declare that sii -aafetnetiK imde herein of mv omt knowledge are «n.w and dm 
3II 5t3t«n«i*^ 1113.1- iu ntt^ jnfanu iiiJ br <f* -le b-ti ' e > +l 'i- nir iiid ii itkei 4it-.e 
-!RT«neiiT.-\riei rh ' 1^ n \^ i-- -h r v li-u, t r t-tr rut - iJ rlir- 1<L- ii^idc -it- 

puisi^>>istle l-v fine or ■.i^sitt.^.i.'iiiviesit or I otii lui'iei Section 1 1 TiLr 1 i of the L listed Stste^ 
Ctsds satf Sliaj sitch tiHiilSil M«e staten-setits may jeE^ardiae the i^Jidity of the applitsSisBi or jbiv' 
petfefltisKHiig ftiereosi. 




......>:; 



Mikhasi I. Pspismr, Ph.D. 



Date: January is, 20 10 



PsgeSofS 
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CURRiCULUJfl ViTAE 



i, GENERAL {NFORMATfON 



Date prepared: Jaiidarv t5, 2010 



Natas; Mikhaii i. Papisov 



RscSiotogv BTH-S06 Residence: 60 Woodsids Rd 
Massachusetss Generai Hosoital Wlnchsster, Q1390 

Boston . MA 02 1 1 4-2696 Phone: (781 ) 72S-1384 

Phone: {557; 724-SS6^S Emaii: papisov^verffon.fiei 

Fase: (617) 724-8315 



Piacs of Birth: Rfloscow, Rusjsis 
Education: 

1976-1382 M.S. Ghenjistry 
1982-1988 Ph.D. BiochssTsisiry, Btefegy 

Postdoctof a! Training: 

1 988- 1 989 Engineering Esir^'moSogy . 

1991-13S3 ^STsaging 



Moscow Slate Unsversihf, Moscow, Russia 

Bistsfeits of s>;pgrsr!--erit.ai Cardtoiogy. 
Nasioi^a.i Cai-d'Oiogy Researcft Cst^ter, 
Academy of Medicai Sasaces, 
Moscow, Russia 



Lsixjrstory of Engineering Enzymoiogy 
instrtiits vo^f ExperifnesniaS Csj^Jsofog^, 
Nafcna^ CafdsaJogy Reseafch GeRter, 
Academy of Medical Sciences, yoscow, 
Russia 

fv^GH Nf<.1R Center 

Msssschuseits Gensras HospstssI and 
HaFvaid fc?sdical School, Boston, MA. 



A^sdemk ApipoittttnsHte: 

1S89-1991 Research Scisfsfet, Natsonal 03!TcSi£steg:y Researeits Center, Academy of Medicai 

Sciences, Moscow, Riissis. 
1933 -2005 ^nstascSor in Radiology, l^a:ryard Medical SchooJ, Seiston, MA 
2006 - Assistant Pfofessof of Radbiogy, Hsfvard Medicai School, Boston, MA 
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Hospital Of Affiliated instiluttos Appoimments: 
1 989-1 391 Head, RadiophafmaceuJscssis Gnaup 



1 993-2001 Asssistant Chemssi Dept. of Radsoiogy 



2001-2008 
2001- 



Fei^ow, DepL of Researcli 

Associate Chemist, Oepi of Radbtogy 



CiinicaS Ca?icSsoiogy, ^^atiosia^ CartSsology 
Reseafch Center, Academy of MsdicaJ 
ScisRC&s of ^hs USSR, Moscow, Rysssa 
Msssadiusefe Gene>-a^ Hospital, 
Boston, MA 

Shsiners Bums Hospital Bostojj, SSA 
Msssachusistts General Hospitsf, 
Boston,, MA 

Shdners Bums Hospital Boston, MA 



Othei Ptofesstonai Positions; 
■S97S Seniof Research Tschtxilogtst 

J 989- 1 990 Hssd, Oepartment of ApDiiad Chenmas 



2001-2002 
2001- 



SciersliSc Advisory Board 
Scieniific Advisory Board 



Division of Cnefnica[ Enzymolcgy, 
Moscow Ssate Urssversity. Schocfof 
L'newisiry, Moscow, Russia. 



>i3i:0technofogy, 
inon-s>rot!t!, Biopr-ocsss Soctetv, Academy 

ivc;srcces of She USSR, Moscow, Russia. 
i,nstrtijte of hyimLiftoiitoteehcsofogy 
{orsvste nori-i>rofiti fttoscosv, Russ;a. 
PufTsJech Ventures, Boston f»^A 
Mersana Thefapeytics, Cambricge, sMA 



Maioi Ad}inmisira^v& Resp^onsibiitiies 
1990-1391 CEO, Board tJismbsf: 



Laboratory of Disgnostsc SysSe^^s {imn-ps-ofit;! 
AcatSemy of Medicai Sciences, Moscow, Russia 



Comtntttee Sie:fV(ce 



;Me»«fo6r, Rsssarch and 

LicanstRg Invention Liasson Progfam 



Pasfciers^MGH, Boston, MA 
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ProfessionaJ Societies: 

1SSM - GoRSro^fed Release SlC^c^e^^, member 



bocietv Nuclear Medicme. inesT'sse?" 



2tDV2jr4 NN te.i&A ooard ZRG-I '^SS-.-v ■ "i"' 

2004-2DOG NtH revse* board ZRG-> SDM-H { I D1 

2006-20G7 ma review board ZRG-1 IDM-Q (10) 

2D09 NfH review board ZRG1 BST-M (58) 



Editorial Activities 

2001- CatKer Research, reviewer 

2001- BiophatTOaceulicais, reviewer 

2D01- iMafersaJs Todayi'Nano Today, reviewer 



Awards sn4 Honors; 



1S33 Oulsiandirfs PharEnaceuJIc-al Paper, Ccsntroljed Release Sods^, Dasffisid, JL (co-authior) 

1905 Oi3tsi3ncii!T:g PhamiaceuticaS Pa:per, CoRlroised Refease Socstjf, OeerfieSd, tL (fifst author) 

2001 ScienteSic Foufidei, fv/tersana Thsrapeytics (fonTi. Nanopharma Corp.), CasTsbridgs, MA 
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!l RESEARCH, TEACHING AND CUNiCAL CONTRIBUTJOfiS 



A. Narrative report; 

I 'bcbv m> e'^rt nn *he de-/»loprnp if of i^ p ^ci unio ecu ar li-x gs for h'jm u'^e h v. t 
rsKts investigation ( e-^ta cJi) my ma ir a i if n sa%o^>fcif the a'it h e^[«*t Tl» 
rs^t -* act /tUf* *C IB's ons+c»->i,fcnl t ^ iii>g ^ 10% 3 ntst at s -sc^ivitss md t 'i^ 
folio \ up -ufisu Sn^ 1.1 thP df> e opso ttcinologip^ J ■^c U m ler <'d ' *h cswafCi 
)nv«"^!igatJon t ="-tt3ici ai'' +tcinnlo.q dpsehcmtii** vl> ps^^r^h rerter"! 01 tit 
deceit omeiV itg- litc il-^ ir n ^ thP3^.<=^dtc sic dmn-^<;tc fir t.?rt t«^>, -u< 
f acionTQ-lscE* -^i d " udi^ t,ji ti^ ^-hionsln^ I «t *hpff - i jf t ir^ 31c; 
eftlcacy. 

l^y t'OSt Stgllli-tEt L lt (t J I 1 11 I 3i-i /eje II H 1111'^ ( >t 1 

^icrom>leci- at Tvusn Ir p nlto }. -il lE it i < i^i p ^ ili^ taL e t^^ t iriiaii titP 
1 ^1 v.3iej ftt^^ <^ ts\ f'iLcm^ni 1 j rrm" c< ^f^jLn i-^ig^ cne it 
^ iH,h 1^ 3 e^SaM-tat kx^- 'nib T»i^ t-js^i^iO r lov^c'h^-j t i ^ \n bi. 'n? 
eypei .-f t <! 11 t n-ini ci it ttio\~ i - in i t if jp4Ft le 0 <,i !i i i 7 i<- 1= 
^ Ldio 1 I I yd e\ s^'T^W" L^p < irn^yit J i - )_ i n t no PET " t^of -ntcfoa^if- 
- fc i*iL mifie" 3*il3 punrici- itt m ie ii 1 if^ men* rt ins -ter ilt p^rt cle 
*=■ I ic ipor 3 ff<^ [i 13 u ind < jti T 1 ) I 1^ t fc~pn 3 hf^ y t p n^Lht-o s f p 
f'llizii. 11 -11 e^t-^n t " T(ini Lij I it k i-*!ls ^ t>v- p en i 13*^ int 
''■^2ife\s titpfutPiK 'I'^^ts p ^''i.t t e tin; me <= la e it he) 1} t ^& *u < ilk* e't ^f I 
jpipt^. c<-e-^SP > ThP sid re^tt^tl n ta ionrti.n i-^Je 1 |, imiry ^ tit 
0( g 1 ig c iicil 1 13 ^- iff'pxed 3* -v" s en e 1 l ">n s^n till ,ze f «[ w*5 p 11 
crepara!icr:i5. 

RebS^ ch n the are^i of aiOi-onjuaate st git se tt q aw st '-^ce protSv*ioi ^Iso tasu"-ei in 
several accessofi,' tschrtosagses sisrtabse fsr phamiacotogtsDat appiicatsons. Many of Ihese 
studies were carried oui sn cossabonaifior! w$ih mdustr^aJ itesearch gnouos (Novartis. Amgen. 
fi/§srsai^a.. sntradsgm. Beirtex. ALZAiJ&JV. an& fesuftsc m rsv/ morfei prsparatioiis 
imacTOin^oseciilar conjugates, nan \ii-?i gene ^ec&a s stRNA '-fi erb^th^t ■ie e jUose(.'aen1^ 
used in drjg deve ip« ent AB dt^fefoped techi oto^ie"!; Asrs cpn^p-l to pha-ni^cf^u t*"» 
sniGiisfrs' and generated ssgnsftcanf research funds. 

Tei<,h[og wd Edut^attmi K^t >i i^b ir *h ^ most t-ct i =1 o t,-iMd^c 3 ►r^ir nc; ot 

^-imi ^teti^f^;-'^ c1( ifj in "r nb <=i , ( -^t '^l - t n nm in t!ie -if 3 "ttf i-i i 
f „ ec jis ^"-la m cnkq t 1 j Fn nnt^inji -t i i q k il° eit, (it j uf 

'utifc t-^ L i-^iLj; r Kt J!ti *t fut SI rehfan-hr^ re iitireni n o; ^ esiper ''it 
"iicni r -|" It j L in! alelitiy "aging also oaisc oate in *f-& tr3it % o BS -md MS 
" ° p 1 I t r ifcd 3 ''^erroe P^r^^ers me dor LatscT P-^jgritn t a so 
p-^-'n 1- 1 I t i„ -I t->r iq in the ire-^ of in*e pctu's t-'^pprv cevpopp et I 'ijd 

techtsaloqv commercta:£atJO[i, 

^\ othei irtmttts n f Ho u r lit u i n hem^fA r pis et iir^tfnrg ili-v 
con^r'sl jnd L ohqir^i ik 1 1^ 1 itu u t^- ht I -jEe de p| i^d in ' t ^L-(F1.>% 
std .en^tl A H fitp^nnr ^hki iidit t T it 1 it-^, =it°t 3 ttet " .f 
tiefotnd ig \ai„oh3r ^ s "i i -it i Tt^ it „i - ^ 1 c t-'i finLiitt^a 
TOrnpjt , «-t5iL shpi *o u-m eicalizecu I k j< ^ 3Pv^<.p^Jd v1,H T in- ^^v *h 
njfTip ° I 1 ^ iHf 10 mat on *rit^ef 31 1 iit it pej^-nt f iin ig tifs- i 1 Ibn 
SisnsScasrElv subsided. 

Ax he t^c^it oloqie-> oe'>*^^>pect o ^■r he ^&f cet-ade v>p 13 adcj ♦ed i v f-i«= ir du-'f 
fisseafch ss shntng back fea the swssfegatsor!: of sarge nnowcosg bsha'/ior its mvo. mostsv »v 
PET spfjagmg. ants to th* devesopwent of new SschnaJcgies assed on the n&w res&arth 
fssyits. 
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B. FuHdi»g itifoTiKistioii (Research) 
Past funded proiiects 



■|9a-6-i3S7 



The Whstsker pDosidatsasi 



ti^vesagaimn ot iiposoms siaMzaiJOf? snd 
sharmasokmesiss by hyeirophmc pQlyscmai's 

Surface Protection so Bjaengmeenng 
Mode/wgr SBcf exs'Sftmsrttal fnvsstigamf} of ???s 
b^ba't'cr of >?iotecy'3r t.'ycf>«? th^ su^^ce 
drug camers ai^o'erfter ^ntsrfsses 



1S37-1999 Collab. U.S. Army {'i^aa grant^^ 



Pept de-"3 g«t8<J drug d&ftvesy 4<j br^ass cance- 
Pi: G-P. Dott<s 

Evsim'sofs qf rmidcm p^age ihspiay I'lbmnes iTi a 
fefj* for lamnn^ng p^naes mstKmifig dmg 



1998-1999 Pi fevsrtisw'GTi 



1999-2005 Pi Amgesi 



199S-20G2 PI hSovadis/GTI 



2000-2003 Pi mn 



2000-2003 Co-Pt OoE 



fp^rocf of prinapieii 

Dmjomhstim qf the pcKefiias}. cspahihties ( 

mk^nt's stisbihts' qf fion-\'!rai vecf!>rs m tmhgjct 
mvtmmsems 



BtBiTsJinelic poSyfsisefs for iinivproteER mocisfjcation 
Im'esdgatisn afpratem i^todiHeahon ictn-emistry and 
shsrmasokityehss} !sy ^yampfrilic poh'scst^k 

FtessfT^erteciinoiogv ssi gene therapy 
D«i»bc">wrtf of '<of.-v"a> sfencs't prcte-.teo' I'e' s 

Bi-sdsoradabse fi^afoohsc pofysceEaSa 

ir: RRi42;t-c^Jii 

Ds,.'^iGr'"ffi* of fft? 'scnrcsopv of s»m>sy'^f'^9tc 
sffd fcf>V syf^ithstic nvdrspntlic oct-iYscetsls am 
mvesJjgaftof? of tfietr oropsrbss 



Apsroschss Jo real-t; 



4757016v3 



Page 42 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



2002-2004 PI NanophatTOaCorp 



2002-2005 Pi am 



2005-20GS PI M6H EGOf? 



2006-2007 PI Shire HGT 



'ifnth^s.c v' few wesf drug coiniga^es fc>*' 
at hsnosharma 

Svsien^ic Lynioh fJocie-iipeettic Agents, 
1 R41 AM352S21-Ct 

Q'-spsfsiims for hadif^ ^yvo'^ node p^a^iosvfss 
Safety of p»ly}5iier-based nanocoRSSmcts 

R-HC-ckMje ng and Pha macokinet i i ' ^^^i-' hu3 
t24. R&!3!agal is 3 prsiBtn SBS^d styzyms 



2D07-2008 PI Shire HGT RiccL-^.it and F ip mif akiiiptcs 'iRSa 

In^eCigdl':-,' J -j,-^<ar 'gL.-^Td ant a y'su"f=,^-? 

sdmin.'strat>on Bv PET witij /sjid;f>e-?24. ARSA is a 
canamsis ersz^-frf^ .rspiscsfuerst fce/spen-ffi? for 

2007-2008 PI Shire HGT RiKurfaJje ng and Fhsf-macokinsfccs o* 'dsitsuifase 

rats a^sf ?v S'"2 33^1 ';.'c?<afioi cv PEF vi*" 
lo(lifie~124. iditisisifase is a caoditdate eozyifw 
psfpiacsfneiyt IherspsatK tor Hunter syridconm. 



2007-2008 PI Shire HGT RacSiotssbeSsng and Pharrnacoktnefecs of HNS 

Bhsrmssokityesiss m rats atier tV and IT 
sdmm.'strstion by PET tvrffj 'odit}&-i24. Hf^B is a 
candinats emyme rspfacetrent tii^rspeubs for 



Cmf BSit fisricted projects 
2D07-2009 Pi Shire HGT 



2008-2009 PI Shire HGT 
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C. CufT&nt ytifunded ptojects 



2G05 - PI uHt\ T didi} ca f er De np ' ei t r>f mar o Ic r i 

rron-ccvasen; DMA ssvt amdtm druqs ( 

2036- 

2G06- Pi Ssfetk' of pofvmer-based swestigatson of sev targets of nanopartscte joxiciiv 

2DQ8- p! r-hari^iacokiiiesics ot iarge mvesSigalion of iarge moJsasie tfanslocstsodis m 

motecuss iJi CSF ar?d eerebro-spsnas Huid and mtersfitsiim 
irsteissitiai hquKi 



D. Report of Teaching and 
1. Locat jlabofatory trasniTsai. 
FormaSy supervised {jo^stdoctorai trainees 



19S9-19S0 
2001 

2000-201 
2000-20L 



Vu A MTTi-hf^-v PhD 
Andre T h'^ i f.* D 



'3'il Beh FhO 
Eiena BeSova. P;hO 



Chef!?!stfv: Ma^. Canssotogy Riessareh 
i^enser. J^oscow. Russia 

mm. Bcs\m.m 



t 



L-.H E 



GH. Bast 
H,* i^c L=i Pint •^L'-o^ -^idPh^r 
UGH. Boston, m. 

Mesecular Pharmacosagy and Pharriiacofogscaf Is- 
ft^GH. Boston. 



Faimativ supervised PUD candidates 
Fftrma% si){>ervised MS candidates 



B t.h<^mrt ^ Mat i d ^( / "f^<ifvc j 
Center. Moscow'. Russia 
BsoSoqy: Nsti. Cardiotogv Research Center. 
Moscow. Rwssia 
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1 989-1 3S0 kina Schiparsova: 
193} [ftna yajoFova 



ChesTsssiry (MS project); §nst. of Fine 
Ches??!cat Tschaobgy. f^oscow, Russia 



CheiTsssir/ if4S projecl); Moscow State 



Laboa atorj nnd OtSif f Reswsrcli Saper^isorj' aad Trnaaing Responsibilities 

>^ Ileal ffb-dPT-. imojnt rort^U f h-^u-s vs v eK^>-imen' H p okco) 



Rssidesnis invoved in 
ressearelh aA She iV^GH 
NMR Gentes- 

Laboratory training of BS-teys§ 
personnel and pfe-med sludente 
taking resesrctt year 



<1 ut Sime t tC hoi <■& oo-- v/&ek 



1-3 St a time, amount of contact: 
5-2G! hours per week 



Invitetf Lectures Local/Regiofial : 

1995 UniversiSy of Massachusetts. "Biodegradabte bicifiRedica! pdyiSTiers'' 
Invited LectiJt&s Nabosiaj: 

Magnetic nanocanscsiss: srsaSis: synshssis and bjos^nsdicaj appSiCiJfeaos' 3M, 

TecnForujT;. M:inr,8apO!!S. hi^i 
19&6 "Long-ciSTCU^atsng poi>,<3cetals' Gsrsta Inc., Sart Ossgo.. CA. 
5996 "SsamEmetsc potymers^ ftmgem, T^50«sa:Rd Oaks. GA. 

"Appfwaches to nove? diagrsoatic preparaSie^is"' DuPant ^erek PharniacetjtsssS 

Co. 

1998 "HydropMic po^yace'vais / ' M,ii;ii.Lii vl^ttiiig of She Bio/EsivtronmeRtatty 

Degradsbte Pojysn'ser Soaeiv, CatrsJ-Hsclge. MA 
2003 Hydrophiftc Pofya^s: Biomimsgc BfodegrariabSs Steatth MalsdaJs. 22:6th Natt. 

Meeting of Ansedcan Chemi^caS Sodety, Mew York, NY, 2S03 

Invited Lectittes jirSematiofsai: 
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^989 Magnetic Drtsg 5 ransparf ^^sgn&sobto^ogy cc«fetence, Sochi, Russia. 
1930 "Magnetically gusded dfisgs' Confersnce on e)ectromsg«efc fefd applicatio3>s in 
mediejn&, Suhurni, Rep. of Georgiss. 

"'SkKfegfadabJe sleaStfs poolers" in'&x Rharrfiaceu^icats, Vancauvsr, BC, 
Csnatia. 

2005 TbeotTeSsca^ and Prsjcticat Aspeds of teno-PhafBiscokinelscs'". Nas^o^artides, 
interRational conference, wg. by Center for BLfsin&ss tsifeilEgsRce. CSevstand, 

OH. 



E. Report of Ctinicai Ac.tiviltes 
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hmp*} t <; |. loda i<- f-t cf I " j I'-'r^^c ort ast aqtrtitsj h 

Pr o-t:l(t ht I t> -^'M^jT^K R" n 1ecJCT» T«*ef!h Annua 



Ft ( ,tl V edet R f ov Bn%. ^ I it ^ fnnu^ sir ^ 

Relea&e of Snaciue Mate* ds Ntce ftatte \^3^ f^ot^t<o ed Re e'^up ^oi. e ^ 
DsefljeSd. il. t994: 152-153. 
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HiFt-a ■'ie sledf R P-s& K Papi^o >-11 Bt^rfv "T I °p iphe ^^R 
I ! p ioqrap it «,i h DTPA ^Cfi' It P c~'^&j icjs cf I id Mesiti ^ th^ i,uc of 

Papjsov Mi. Poiss K.. Wssssieder ;R.. ssid Bradv TJ. Effect of stersc. pnifectson ir 

aHvat res m dr-jg celtse s ^ >st " '^a * ^-^sip « d T 1^4 't ejsi* 

of Utah 1995. 17M72. 



40 Pd's K Bogdvmw iAes-lf-!-= R Bi id< TJ -ajiso^ Mi ;«totc'<i<,U yf 

in: Seventh infefKaaonas svmpossum on fscens acvances in dfyg dsssven' systems. 
.Abslracls:: Sa!t Lake City. UT. 1995: Unsversitv of Utah SSSS, 173-174. 

41. Papisov Ms, fi^artsn C. Posa K.. Wssssteder R.. and Brady TJ. AjripssScaaon of stenc 
s%Ci.-s IF c^jf^Fii - s terns 22 nd iitsnatcHai is<#'«uosym oi Contto ed 
Release of 5 "13 i/- M-<t^raiv ^erJe WA 1395 CoN o ed Re pssp Soc)<=-S\ 
DeerfieSd. IL 1935: 442-443. 



Uno-sr me'.'^3^ls^ms o i -^nt^ t jt >l>- jb j rte modi- =i ano 
Mjttei -lis viLto Japin H'^h iPl 9i* R=)<it^6 Socs'tv Ceoi'iod L H<^6 



Pspiscv Mi. Gafjrido L. Pass K. sf\?f?ghS C. iVeisaiedsr R, Bradv Tj. A sot^g- 
CBCusatiiig pQiys^sr isvdrahzabJe maER chasfi. 23-Ed IsitsjrnatiORal Sympastum at^ 
CoRtiTosserf Reseass of Ssoactive MatersaJs. Kvoto. Japan. 139fc: Contircsserf Resease 
Society. Deedislid. II. 198S: 107-138. 

Papjsov Mi Theoreticas n^odess sn dev&fosing stsrscaJiv protected drug earners. Ik 
Eighth: imemattonas svospos.!itm: on recent advances dbiig tssltvsrv systems. 
Ab^*facte S^t L5i>eC\ JT 13«^ Jr ^?r-i*v f>f v i <^^7 IR. 13^; 

Papjsov »/H ^-v.iLh L nt T H ^ nnhitn C *v -^^f 

Mode rmi -t!rt <• dio^h^n -^i^e i*i ^ qistPt.' ti lH--" -^^^ *( (.-ptdp- T*^*^ 
SocfPt, o N J FVisLin^- 4 t < in u » i « i To«.n l < 3 3 h J Nj>. 
Med 1998. 39C5, Supct. S:223P. 



Et^q ^ flit t Svifi > 



47. Paoisov ?v5i, Oraesyanenso V. lerez s. fvlva-sctiilov S. Uynaiiitc B>odefmg of 
p o^ecJive ncei.jlcif iDid3ie<( 2i>ib snt Svmp ot Oorts ed ReJease uf Bitsact 
Malersats. Las Vegas. N8vad,a. USA:: Controssed Rstease feoctefy. Deerfiesd. 
tL. 1938; 242-243.. 
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Ml.Pasfk-ov.CV Jicnai■J^^e■C 



Paotso^ Ml Su-face p-o'^csw in b oeng 'leeng Abstracts? a T>3o Ahtsket 
Fijundalun Bujjretscal Engneerng fon'e °it,s Avtgusf l^i'^f* La Jo ^ Ca T'le 
Whttasef Foyndatson. VA. 19aS: p. 158. 

Pa»rsov M. faitfface protection m bsosfsgssseerssig. Abstracts ot The Whstaker 
Foundatson Bionrisdscal Ena-nesr^ng Conference. Auaust IS^S. La Jossa. Ca. The 
VVhEtaker FoandaJson. VA. 1S99; p.m. 

Cabods S., Nenci A.. Onq L. Papssov M. Dotss G-P. Targeted drug s&liver^ So 
breast csocer csfss. Proceedsngs Dept of Dsfense Breast Cancer Resaearch 
Procira!?^ Meeting AtSanSs. GA. 2000:: v- l: p. 307 



M Pqp'^u * irk<, e'siij, Y i A H er « Fisninr^tn Fi b-^ie^ ^d-^bfp 
h^/crophs::C oos¥3c«:tats far }?Ti3crocnoiesiis:aF fadtc^hafjnfisceuttcsss . 49-th Aorubs 
Silesttng of The Soaet^r ot Ntsoear SfledsciRS. los ARgesss. LA. 2u02. J. Ntic. Mse. 
2002, 43:5 (Supp^enjiems p. 377P 

A.V. YufSovetsSsiy. A. HsSS&r. Si/t.Ysn. S. Saved:. A.J.F!Bc:hma:n. M.l.Paoisov. 
Biodegradabie poivals for mwt&tn modsfscation. GontroSso ReJease Socseivs V^^sntet 
Syn-sposium. Salt Lahe Cify. Ulah. 

Pasjtsov. A Varisovetssirv. M \m. :P Leone. Aian J. Fsschrrsari. Aiexsncer filler, sm 
Saitina Sayed. HytifophiSic Polvass; BiosTSjmetsc BiodegradaKile SteaSh Male:RaJs for 
Pharf!^3cosogv and Bioengsneemg. Proceedsngs of 2^Bih Nafe. rt/feetsnq of 
ament^i i-hsnt ^ ots'^' se-v ^ c k V ^CU3 

A.V. Yurkovetskiy. M.Yin. .A.Hillsr. S. 
C^mot-^^^L t LOijuiit^ A ft o 13 p -n i\j 

Release Soctetv. Bs^meid. Il 

M Papsnv A Nile S H et S 'S^j^d *- cb m DNh a irui, rif -1 
atd releaiis vsh c e 3 f n S>mi> on Lot t s ed Refea&s of BiOiic,t ■i<ei vlitersdis 
HonotiiSu. HI. 2G04, C£sntfoHe<J Release :t>£>ciety. DeerfseJd. IL. 



Abstract?;, Poster Fi-ese&^afioBS stcti Eslitlbits Pi:«se&te(l At ^^fe^dosR! Meefiitfs 
(bi-it 3 yeai'^i, iiat yei! pisWislied a-? fmli length Taaawsciipts) 



1 ?ilL Pap?-so¥, A.V. Yisfkovetskty, Ym, A. J. Fischss^at;. Novs; tPR -independent 
ca??3pSothecin conjugate wslh dual-phase drjg release : a biood pool effect? 34t:h 
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!:Rl Svmp. on Conirottea Rssease «> Btoacbve Matai-sals. Lonc 3&ac.h, CA. 2007. 
ConifojJed Release Society. Deed?eic!. \L. 

^1 i Pap<=io> A ' Yutio\ets{i> at d A Fi vhmai P-taniacotmPb'- of e 
'•a^piothecr con^ ate iPHF CP"^1 w tb d» -^h «= dt ee » in a 
sieefino of bSNM. WashEtssjteri. DC. 2007. 



. PET i 



j T ^^T Ir f irtu n 

rt^ i NM Tor 10 I. ^ it te T-r 



1 B-^nv A A B nai AJ vt P'^n'sov lodire -4 ^ FET f 

Lssei for Pharrriacoksrieisc Studies. jSth finfjuat Mselifits o; the Controsisci 
Reisass Soctetv. s^ofsetihaKseR. Denmark. Juiy zQOa 
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Patents (Report of TechnoJogicai and Other Scientific InnovMions) 

Foctis of activity 

Ce --k tii'^K i„t Jiqtf tie t iti it ±J lIiLp t jnnn j I" ur 

The Hrjj^ 1 ion( -uu^ ,ni j. i - <. i "^^0 im k ±1 f- < = -vim - 

).>f-ir a <.J w I s -<j*^ tu t^i>^ -I tsd ti ce^^if^^nd « e t i- = t ^ i-^-f m thfui ft- null 
I p^: =1- u (rf-ji-- tn^ m ji Jfin i "i ">( t-i o le n li il 
OBlhOiogscal tondrtsoRSL 

JL.'- ab ty *■> exjotot tie uii {je tsjkljt&s of t>ii? j.*!"* macot leUs of LVi 0 tgs jno ls 5 0|„ s-sTe 
and stfective iherapeutfc "nan&coRstrsicts ts crucial for tne development of Siefspeuttcs satebm 
ft*r hijman use belosiging ts severas csassss. stscn as. gene vecicsrs, ssRNA. ansiisense 
ofFcsoF^acleotsdea. larQe pfstesns. drug cafners and conjuaases. 

Thp [(ihv t-'S'i*^ ^ } t r j| i I" pi H<«v h'^i ,- > ^-r dt f^L"i«d i Mt^H 
ThWdP'^nt 1 t - fe ) e I •- - t n 13 1 n t-J ec ill « 1 m Llin r jl& 

1h suivimaty, the results of tills work are Jhe foltowing: 

Anif comj^m V sin Th<^ a-^e it c- toi*' e J Nanoj.>n. m- tr^tve tsti stai tt 2rD1 
baseo sriitifesy on the lechrbologies cevesoped bv me or wsih n^iv pssrticspatson. Tne campanv" 
ftcsRsed the ijesow IP fros^s MsaH. SRd successfuisy rais«d swo rsunds sf tusidsng. Pfssestfy. 
the cosnpsfTV has several LM cruqis m deveteumem, 

{ dug 1 cimptLtitrr t iqi'=i»J nnt-cx^ pcjIs "oijiq t»> ^ t-''*fsst t / ie PhEtseltna* 

Amtl^^ fr {!■ 1 < ! m I It I h t iif « -^i.tj ir ha^> } &s i st-aftd jp 
in b i^aed^reLlin ai J is e^i-eaed f^ei*" Placet i iL i 2L'T^ 
- A pifjejirte of drug csnosdstss. aJso based on materials covered is^ ths i>e(OW pasetnis. 
under pFsc:te>ci3;f investsgation as Mensajia suKi ts expecteo 10 enter niss^^si &sa)s over 
nBut ssversi vears. 

sniradsqm inc. sjiidef fcGH lic9Rse. 

*>■ if*; aie S(>p catoi t 't- Itsteo belo « i>n<g * 1^ b le 'est ij^'iois t. r «h«=' e&pe ivs ""^ 1 15 
and techfiosc^ses. 



Group 1. Systemic drug delivery to iympt) nodes 

This gfojp of pasents anfi jpplfcatiosis co',eF dnig carrrers enabjiOQ systemic driicj (;ei[y='\ M jl! 
iy«--»h rsodes jar) spfeen) ftt-^i at « t -f.^ »n {, ic"^' 'Hits-atio-n Oiigtnatty Ihe iec'nioiog\ had be-^si 
cfeveio^ed for dssvers' ot T1 ;abels inio K njph nodes tsr MR sfnagmg. Presenttv. it appears that she 
tec'nnoloqy can also be Dt ... j-t.i ^^1 - > ' -t - v?:teri3i and anWungai agentB ta inf'^ctel i\~";eb 
3ftd, ptobaby for jfirsvenbor ■->! yinpist-t mpt.jst.is-'; AccardtngJy the techrsology Aa^ rpict-d to 
'A«itnrop-Ssesimg, transfefied to ^^ycon16d cu'iently <he Sechiiology be:ag e<aJuafec by Msrsana 
Therapeutics under license from MGH. 



1 Papisav Biady TJ. System of dfug deJiver^ io She tyraphstse fisstsss. US Patent 5,582,172, 
12/1D/1936. 

20 of 24 



4757016v3 



Page 57 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



F-^j)-.vv .tl El (dj ^ ^t«-t i t d- tt t-i tiy l^mpi tv tc's.yw-^ Ej •'"is P i- 

appSscation VVO94U20S8. Psbfisarv 3..rL-y4. 
4. Pspisov Ml Sradv TJ. Svstem o? drug deiivery to ihe jy^^ci^aac tesises. Japan Patent 
.iP750!.M67. Octaber IS.rBI^S. 

f3 t Tl -E T - - t }t <h| r tL I- nhitLt i f^u r^lu Fs^en 



Gfoiip fl Ffexift et te< hfif>|->gv pi "fff^'w SF'f'^i''' f ' 3 r«"qi^ I i I i t /nHi 

Ths gr^p of ostt'T^i aop f <toE'^ ^n<< a djr'-i 1+ cru dk l t-^L >t i l* otU 

S!^ ar h\dFcp»iiltc ooNmefii jo^ace'as aid f>OK'«.fetali. ,p£}iyai& ^vtth injai.h.3iin otv3«?n> Tie-p 
finateriass were devetotjed to pfos'foe fasofogtcassy inert but biodegraeabte steaiSh matenafs for 
pharn>3cobg!cal appsscat)!CHi». 

PoEyass sis soRsj-csrcutatsng and fiffln-tossic: ynssse poiyssccSafisies {or othef DEOincsecusss} shey don t 
tnmce atjaphysactotd reacttcjsis. and URSike other long-circtijatinq bromert pofyrssers te.s}.. 
DoSvetnvtefis gsycciS! ^ev oon t snducs n&nat vacuosszafjori. 

f\^^me\ tPL t( ihi V ■= e ^iluatsc- bv •^*t »ral pi'^ iiia «y*iL,a <" pin e"^ c-hnio"^ rill/ hs 

j^n N J -^1 f> fc ^ r ^ ^rd e«er^l ^t\ihc( t- 1 1 (:^--t f -■iLlu^bun=; T ip ♦ir'^t 
! E 1. d(.t t 1 <-H < rt Fie) =1 terh ■^Lfg, et tered r nELt 1 1 'i 2"'l'* < > her neA p cdict<!i 

^as! are tnefapsut;cs tor hurrsars use, !TiDSi)v m ottcoltxjvi are 8:spect8d to oe cevesoped irs the near 
future. 



S, Papiscsy Mi. Bicidegyadabis sxssyacetal polymers ar-sd methods of their formation and use. US 
Pafen^ 5,81 1 ,510, d9/22j'1S38. " 

7. Papisov Mi. BsoiSegrsdcsblis potyacetat poJvn'jeES and methods fisr theff forEnationi ami «se. OS 
Fatesit 5,863,990, Ct/2e,'9S 

8. Papisov MI. BsoiSegrsdcsbfe potyacetat poJvn'jeES and methods fisr theff forEnationi aoti use. US 
Fatesit 5,358,396, C9/2g,'99 

3. Papisov ;ML Biodsgradabfe poSyacstai poSynsisES and methods of Sieir formafioE? and yse. 

European Patent 0&2Q473, 2001. 
ID. Papisov Ml. Biodegradabte poSyacetaS poiyoiere and rristhods for their SsirnatioR and use. 

France, Paletot 0820473, S/27/2001 

11. Papisov Ml. Biodegradabte poSyacetaS poiyoies^ and rrsethods for their SsoTiatsffli! and yse. 
Gers^any, Patent SSSJ35S9.S-08, &27/2Q01 

12. Papisov M\. Biodsgradabte poSyacstaS poiymers and methods for thsir fomiafion and use. 
Untied Kjngdo.'rs, Patsmt 0820473, mimm 

13. Papisov Ml Biodsgradabte poSyacstaS poiymers and methods for thsir fomiafion and use. 
StaJy, Patent B83D4T3, 6/27/2Q£51 

14. PspisDv 'ill. BisdegradabSe sioSyacetas potymes-s ;aEsd jseShads for iheir fcrEnalisrs asid use. 
Neihersands, Patent 0820473, SQ7/2QC1 

15. Popisc-, ?»tl Buds'^raJabSe s.!o.i<jcet3i polymers assd meShads for ih&ir fcrEnatisi^ and use. 
Swtee-lsnd, Patent 082Q473, g?27>2001 



21 of 24 



4757016v3 



Page 58 of 104 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



F ?l B (3e iaLe 



Sveders. Patent 0820473. €/27/2QCt 
Japan;. Patent 4 f8726iii. Sf13*7t!C8 

Papisov m. BsoQsgradabte posvksSsS polymers and svsetiods of ihetr lormstjon and tise. us 
patent application 2{JQ60GS923Q: March 3D. 2006. 

P pi n Hi dt-g if^il ^Ikeflj^l "J ni ^t-^sf heir m«l^on «m i & 

EiKopean paient i4bBUJb: uadber 1t». zuOis. 

k f hcT n ton I e 

P c ^*l B i= iJ L e p I l"> ^ t ninet ni n| 

p ' t ^ p t n ■! L^i % J ) 1 1 

Pa ) o Ml B deg d J e tJQ>a e poSyiit at d h i" ?tci ' 

Canada. Pa^ssitADipsscatson 2215997. 4j'Q1/199S 

s rademaj-k rLiEXIteER - Estsissefed »¥ MtiH to ccmifs^eEcsaiize the above paJyai lechnoioay. 



L K Tb 1= O L id D I M P te 1 o ijfc a tes h ^ 1 ^ I It t p I 
:|iol¥n^Sir. US Passat /. )60.y24: .Jarsuasv 3.. 2007. 

Kmistier O. Ladd D. Psoisov M, Pfotetn coojtsaates wRh s watsT-salobie btocorapatibse 
:pdv'JT(5es-. Worte Patent apip^scabofs WO2004Qti3774. Januaiv 29. Z0CI4 

^ Kin % L di D P I ^ M Psioten c ijt, t h t II n ^ ♦ibp 

pcrfy e A t ■=» F-ie tapptre o W 20C32 fi F 
3 Einr^^h D '^o'^ n Pi^p'so M wnj git \. Ji j, L(.lnnd 

uses ttereos. Lte Patent Apalieaaon iBObQIsaSSiB. August 4. iOQis 
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> Elm si D Ru^sciij P^p^i.ci M i^o ijuyi^es p li ifj a i ludeji <f( ^ih t poivrnf did 

3b. Pspisov M.l. Pnojesn conjugates witfi a waier-sokfbJe Sfocwnpaiibie. biOGegradsaie poivmer. 
US H34ent apclicatEosi 2008301 35*40. J-aRussv 24. 2008 



tjr>3op W Dual fjn-ase (Jryo releaao yyuu-m 

Th gi t.f p t t. ( r- |. e f 1 ! I ( [ t in- l Jiijite L=(v- < t* 

X "*qe It n f-ei^H tt- T o ! li 1 [- i [. j ^ t ^ t idioj. lln " iji ^ t^- t 1 t 

■t t 1r j T L= Tl e (. r or t t i !|. nl z 0 n -t n-^ <, 1 ^^t^t. 

'■Tnpti,*'i«r r hth-Ij^'l sl>i ti dK^n I ndf^ ihr f t ^nl 

" Pth i1 1 1 N r ^ e iw^ rslMse j.ste'- US °Men tp c^tot 

1Q/570 466. yme 

P II 1 1 T j uq coijugates a'^ rePea e syster^ Eu^ooean Pa ei* 

3&p!!cation ■|U:'o7C.4!?b. cecisfs'lje:- 4, ^i-iHi 

2007504253. Mardt 01. 2007 

t US rv-<tert op CAt -jn JOCTanncif A (st 



Patent application i53?3S3. June S. 2006 



tjtotip V Nucleotide: -ba:S^xi oruo cjst riers 

Th ir-^u p I <=> ^ f <^ I 1, Lf 1 I«=' Rt t 1 -^u ni. nfe 

( '-n1ce^ luih r ! l ta tonsti in il- ^ i^d in'tfCN P'J-^ 
Thp 3t.u h UL^ f r - nj ft= pu nnr-kitPtfb CU^^ u A tt dtt g J 

L icM^ if tte-«l 1 tt ^-1 p yl f lJ^ {-^e md ■^iRNA f-t t t " 
devetopmeni as Mersai^a ? herapeiitsca urcder license Ifotrs 

4- Paoi N C~ 1 J c t ft- com l<^\t o.nu e h^>d^ use hereof Ufa "'«'t»n bi" 

Noveii-sbe!" 23. 2004 

4^ P I h] E t T 1= L'- ■i\f<e ^ i ' e'hud'S of use tSn='eo* A'ord ts^ni apr>l(c^*io 

WO D M 0458. Feiimsrv 2. 2001 
4t- Pi M a L f -^r L p hoi -^'t tjt>-t- E r [-f- i F e j ^^op f ->r 

0095541 SS.Og/OSQOGO 

4" P-»ii V MS D uq canp vo" uye ind eih*- c e tnt- ref" i i t ^ppl c j i d 

2QCI1514SB4. 08,«Ca200Q 
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48. Papjsov Mi. Dfitq-css-Rsr compJexss arte mettcds o? use -thsrsof. Japan Patsrsi ap^lieasiorj 
JP2eQ:3506417. Feteruarv 18. 20Q3 

49. Pspisov M\. Dasg-carner compsexss aKd rtieshoos ot use shereof. .f^ustrasss PaSenl applicaSisn 
.AU6762S00, Mafch 5, 2QG5 

50. Pspisov Mi. Dasg-carrter comptexes snd methods of use thereof. IsS Pasesit application 
2QC600 1 11 . JatJiiary 26. 200S 



Group V! !>xfme eonjiiaiites and linkers 

Tl ^ onugatNon teehntog> iit*s is f n e&cJ s di coi 1 i 

h F I ibr^ip U) sjnde r !c! noion "^f-e tech gv h beei 

Sensed to Mersana TheraoeuSics. 

HI Ft \1 et j u e f^-^S- "sf- F<^}S t n e Tl e 

1 F e [ r L 2^^ 
H F M "f ir o e^ V A >in u 3|ia"'e'« f *h-H f^^Fej.® ton 3 it u-str THp e 

Lfis Patent ApolicatEon ^'OCfeUObSblS: March IS, 2006 

53. Papi-Mv Vuflcovetssy A. Qxime cossjugases. fe5s!hocSs ot Pfsparalaon ana uses Theneof . 
EU -18 P PI A p c t 1 ? "^b<^ tb'O 

5 P ■A n ttt '>xn tr c juj » 1*,'= l-o F (# -^tMcm id e Theivo*' 

^f^^ F r n 4 I 

5 Pa -A ^Cf ■^^mie juj e -c P f on a id e Therwo*' 

Japan. Patent Ap»ficatiofi 2006&D7Z J2. March 2. 20t}6 

56. Papjsov M.. Yunsovetssv A. Oxime Liofijuqajes. IvSejhcscs ot Preparation and uses Thereo? . 
Ausiialia Psteot AppJkafcfi 2003254023: Fefouarv S. 2004 



Group Vti, 

L ip in !«i f r p in t of men nge\{ 1 1 ! fi i pi-^i n! neihori*! o theif if 

TIP nf r ^Trteot^nfcsiif^ridv&n shod f hsir 

<; I !t It Mfpi -1 f ^ ! t -I 
° M P p'lu tiP lo Z«5 p eil fdmtttiiodT dfuc de to^p i ! C h rts 
submitted tor fisng. Apni 2yOS. 
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An investigation of tlie structure of periodate-ojddised 



5>v?la»dN Drobchcnk> ,lyiSnd«S I »iflOV» R Kkms.r ' 

(Reestkied F^bmB)>< i2tk mi; a^scesrsid 2;M, .tssaj 



polysaa-ljaf!d«s is uiswaitv atosbiiJed to the fomiafioa o-t hydfated tiisffl!ac«tel aad 
geiEj'dtal poyp:\ However, isyf ?>eTKKlats-oxt!lJS.«4 dextrsRS", tbs UV stxfctni 
depfe^'d t>a the pH of it^e st^Sytiivj old oslv viitiUw a tmrn^iiv rainge 5.-> is. the 
stbscKpiioii lt>£ atdebyde niosijjs absent, Titus, as pM 4 atitl ^ 5.2. these we?e 
}>e5kN n 26"^ and 240 ft'V, K'spcctfVt'H' (Hg 1) rhe }x*sk M 267 i?.n ^ ch,ttAc*cn<5t sc 

iX K it r+f i^jti *vA' ' }(id jx ik- it » -S'' ukI I'tJJKi^ 1' t'H ^2 ^vi! ! 

'Kis k>rrr \svt bn'r vM^;iV^^t\h }1}lii>ui.<h fw ^ .iit iHxi?^<.> txsmjvmd- mc^ 
tofsTss tiiEve Ro-r been reported. 

<.<)» e^s<.^~^\<t ft' i>f itN tJ^K^^:^^slli} St PssttfHhiirs *»!Si.iff<if s*hwc'- Jn^Htitic R'j'-Hjti* V5«Jofr«r«i 
S.OLfl(.i.<i t JuSimi Sftv DisSdit IKA^S^h «tNiifl! fi.f'.'ia*!.*! 
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n «,n St e V on li!^, L V H-s. tf IK \vtu -^iMf ^ ii 5hir( ^ in the 
r«stge .3-?^ were sladieu- 



1 flt pH ( 
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Dextr^ios fFlaka) of fiK-keiildr %ve}ghts I w 10^ 20, m, (V). 70. \ 10. jnd MH) W'«rc 
UiscU. F^ch (Jextran v-^s. cssjidi^ed' wsih H>£liu!n periudatc. Osidation vva> t,amevi 

in vvntff iSil mU wtis treslfti itfi f _ 'Jmoi mctaperitTtdarc {50 mL tor l^^x 
man time agajtist water, s«d iht? soiutscn? was tVesiEe- dried.- lo a soJuttwis: of 43,-)<;b 





a a* «t -re » ia& 

m X !»■'). afiei- jssSNsiEKient oi m fXi from i to <») 7.5. aisd back S(s 3 st 2:67 (AX m <EX aad 390 «m 

mi 
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perioiiate'tscidtsed destrsR (6 mg) in water (1 mlj was added 0,01 M scKiium 
plios-phae© bit&r to give (he desired pH io the rang© 6-9, UV spetira of the 
sotetioas. were fficasurcd ai iatervals of i h or, in some experimsTits at high pH, at 
SRfeivals of 36 mim with a Spe^^ord ^f-4(> ^ectj'ophotomiiitef . The aidehy-de groaps 
were- deteriahied by thu iodiHe niiraber-"*, catlxixsl gios^ps bj lb© method of 
Davidssjit*'. and enol by titratkm with bmrnincl 

Electjophiifeik tttobsiities wej* deJefmiaed, with a Zeis Sker li (Ma!vem 
Imtrumsnts) and an in^aikticai designed lis St Petersfeurg ISuciear Physics Ihsti- 
tute, tm. solutioijs (30 mg/mL) ixi 30 mM s^odkran phosphate~«itrate -borate buffer 
that contained 1% of NaO, in order to obtain a condoctMty of 2 resS/fan, xsM 
sodmm for st^rilis^ttioo. Each issmple wm c£Rififu|:i£d m 15flOD rpm &i 4^ 
for 1 h before measuremeiits were made, 

RESULTS 

The UV ahsotptioii CHfv&s shown in Fig. 2 fbr the pixKluct der!v«<i iivm the 
dmt&n wttfe a swot wt 60 X 10' are typical At pH X ifeere is only the aldfiMe 
pesk at 267 nm. M the fsH fe lucressed. the eao! pesk at 2^ nm appeats; finatfy, 
the peak ai 290 am b«i50raes visible kjgetbcr with that at 2<W atn. At high pH, the 
awl sbsorptioR shifts to greatei ^vaveierigths as enolate km arc foiBKfdPj iisjice, 
the peak af 2^)f) nm «iR be assigned to an enotatc km. Smm the abtwc thtct peaks 
overlap, idendftcation of the forms of the individual abisorptitjns is nsei'i;.sar!(' for 
quantitative evaluaJioB.. The curve im the afdehyde group is that at pH 3. 
HiLwever, at pH > 9, rapid !rre\'eTsii^!e des-truction of the periodale-oskiised des> 
tran occurred mdt the cutve for the peak at 290 nw could aot be- determined- It 
after stn-erat htturs at pll 7,5, t]m pM of the solution was. rcduted to 3, tiic pCisJs at: 
291) nm disappeared istsaiediatdy, whereas shat at 240 nm was restored slowly 
(dashed liite in Fig. 2.) so that the absorption curve for the cnoi could be obiained, 

IJV aS?ss.iftstksss sjna^tissl for s. sc*«tiim {I sssg/ssU of peritittate-flssdiss^ stestfaBs as a 
f5JDCii05ii of &m at pH ?,S 



Tsaje ailer U V sisectta An&tysss- 
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m maUr.. Ami- i^utrnm} m » mm^m sit nn. 

oikitti^itd dex* ail iscuit. )njrt i u s > '.iK m j tint t %ki]ti.t 

t^KjKwn thi. fcl* s »r J <>f> is nu^ i >s i n M ! 

111 kUr*ft«>{UK Uhin A IS * tK »iK )T1tk pt, K (. t ( U} f t ^ 

hi f> \S pll V It)!, im^biltvoftxK >>( vK n i d}tt. <nu n ik\ i ( U ) 

1.4- 10^ ) the e w IS BO imri. ^Sv n mi~ibi!iJ> Tint <k o«ii.Hi>itso« ot fX>K-vKtn 
rides tBJCiJEiiil pH 8 ami tv^iulls, in iht: appaanmcc vt itstra cliargcs iKitri.tjtis wsris 
»h s>-apt >1 ttrcd lit,') ^ptvls,} I)& " iio^'' *hi <^ ^il )ht sinpk *.us 

*K>nUis*. ^''l *5 i^. » vvt J i^lUfcS. but Hit ti t s sU lyt otl X^titK f iii I 

high pit, I'sg:, (S shows it plot oi the eies:tri,>ph«'ixisc mobi u> St,"''"^' ' pHon s 
2*^J om as Si.tBctif.ui of pH. 

iU t ! Jl i>t», iKtlii. u*t>^-nadU xKbstJ dcMt] is iut,v tvJ h st {Iks 

r 

s t tK > h i } f '1 tht tno firmr Isv o j p u n * C-c * ih i * 

'kw-u-vt! J )x>tuK >t iutti u uld Iv tjs from Iht osi*it\vd uminit tsMiii. 
*4 ''J w *i iurinuio t (if uiMtijntt tkkhuk thiit Jk) -tWi tts tt m 



-Cli-. -Cli, 

— iic (> c o * — - nc r> t o 

!^ tH iiC OH n-tu Ht f! 
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•0- 



■CH— OB 



0™CH OM- 



4 



S 



Its spite of the fdatjvdy smaHi pjoportioa isf ead gfotips i2-4%X th& aMebyde 
absorption couM be signiticafii due to the formatioa of conlttgattd bonc^ [the 
'mitM dtestram have %~9S% of (1 ~* 6) llnkagssj. The destractiws pnxesses aJso 
)jo«ia psutiaas that sijswrlj k this i«gk>n. Tbus* UV atjsytjjtion at 240 ttm 
does fiot prove tfeat an enoi is fornwiS. la the absence of coajiigattois, tiis jjfesei^ce 
of (wo ayeNyde groups m perbdatc-oiddjscd ttmtsns could promote enolssatkvR 
by hydrogen Ixinding betweeti ihe £iial and aldchy'tle griJups, Purtliei, the two 
osygc-fl atoiBS attached to C-I c-otild promote (be traesi'cr of hydragea (I I) to 
give tiic esiof. 

The Sfi<ps5ice I -* 2 3 expiaim the major kiaetic features of the system 
studied. As the dH is iRcreased, she fbmatioTi ?j! enokte torn h piomoted. The 
data m Figs. 3 aM 4a tlTustrate tljfe te-ttdettcv, Howev=ef, it tnay l>e that, after 
tesutratkm of the pH to 3 from 7.5 (Ftg. 4b), thfe enol 4oe$ aot d*sa{>|>£saF, Tfee 
jteverse reaction is slow ^ st is pc^iMe thst, at lci«' pH, a metastabk state is 
observed both ix^iMly mi4 after fe-afiidificatioi) (um pB 7,5, TIm? djEta jn Tabfe } 
show that only a sitiaJl pfopof tioa of the alutehyde is eossvetled into enol libweifef, 
the msigitituds of the peak at 2^7 nm varies sigii^cantiy, which r&^h the 
es!*le&«e of other Tcsetioj^i, most profesbly the forsaatitM of ki'drated heiniaoetal 
and/or geui^itSot groups.''. If the iinal pH Is < 6, them is no inssreaise m the peak at 
240 »m, bat that at 267 am gradualtj' <3Bsappears. The festoratjon of the aldehyde 
jMsak after re-acidificaUoji is txasnected with dehydration ratlier thau wth eaol ™» 
ayehj'de tramfomiatioin. The accuracy of. data plotted in Figs, 3 and 4a is 
Insafficifitrt ft)f uttiimbtgytHsi clefsrmbijttksa itf ihe rats:': constaflts. Nc:vef(hfeEess,, it 
m fsrssibiie (« tSseck qussntiimively whether the as-s^praent of the pe»ks ai 240 aittl 
290 ni» to v;:fioi aad eaolat« ion, fcsptxtsvcly, accords with the obiscfved pli 
detJcrKJcnce of their m<tgfutHdes, Sb-ct the rate o( ciiol dis.st>c:satton ss rapid, the 
rdation between the abaorptiom the esii.d And t-rioUik- ioo shouid be govemeE^ 
oidy by pR MtEj and IB"] are the ajmentratioiss of the eutjt a»d the eaol«ie km, 
rtrs(h;ei!vi*l^, thea 

wheic K is tk; dtsMciarioi) c<His?a»t. "tltcTic: is aa reason &>f M ttj be matkedly 
depeufJent on pH; hence, the ratio I R) of the absoffpttans at 29() md 240 nm 
showld be ncmly pnwstioaai to Mj'*', s-c, 

where p/T*' - iqg jS! and A is the ratitj of the exftEKtion coeMeiemis ftjr itniMtt. 
im md mot M shown m Fig, % where log R is ptstted against pH, this 
pEoportksit&lity is fisIfiSled, Since the pararaeter A h unkaown, the pK of the mol 
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di^^v.ct'H^n tti Ml K mini. J ^.itut^ 1^ A s a5vS« sed ih^s' the eiitfRt^txij 
1.1 Jf it Fttv }i ^ ihs(t 1 1 r K ^ tht. n I f IF 1 n>f^ak «n> itir of "if ^firac orde 

E A, t ( witL { dn-.-t hitmi (pt>iJrKK S A a«d hit < i'' i-n. h v 
I 7>^*s ihe iUi. n>ph*t e'sc } at pt. ui(S.!U (Hid dvMi it», Kg n 

olecliorhiuettc mobjhft tit pli"^^ v ivme iT a '*) Sn\e th^ mobsii'v n <. 

vtftLt t.os>L >. t s„ * > h«i! J tfi.li V* en J i ) ^sup-vMr ■> o h<f 

f )vsti.v iX'i. ^^CK ft ht shn ii \ ) ,t r^v ' «f h j( >!= \! 

■ss *n>p*rff>wts f fK i. ! i it !i * up* I > v k i. fh t K 
m ^lit id » t t 't, I- in pjVH V <.! KvJ Itni, U to h dt.v 
Utsjsho i-tii ! )^ ttt> i* »t»ttu.t.^J ttttU i)s tn <tt i <> i fo 

e ioSato SOP*. fsJ Thii n > oth*.'" thu »?s.<{ iTiutp^i ^rt prescnf p ■'ii^nstiuini p tptir 
tion. 
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i j,W. Stoan. a.H. Akxatifter, 8,1- IjAnsasv, f.A.. WoSB, and itrnt, JL 4it». Oew. » 0«5*> 

4*:29.-*t34, 

32 {?W> 554- B8; Cfcmi. /Wisfti, 1(3 1326SU. 

3 J. CD, Brand ani5 G. Egibiton, 4p/i^"«**JRi' SpEsrfTO3s«iPF}.' to Ofsswtc Ci<»iWffJ5', 0!«S»!srR(f Pt«ss< 

4 Aii. KSeia«r, N.V. fOcpw, V,M. Osofcie, G.N. Siiim^Stova, aasi N.N. Tjte, I'jepr. LJiPl-tfel;?, 

5 VI. Ruthfirtorf, ^j. Kams, E Mitsef, anti A. Martiti. I M&s. mi. .Bttr. Stmd.. 39 (.ifH2> 131 -l^S, 
S C», Davsdsoa^ ./ Tern, Imt,, 9 iimi 6??-74. 

Hwsbea-.'Weyl, M^ho^tx der OJsimiSsiten CfteOT/c, H, GiSttr^ 'I'^fcrne WjMag, SfetSgari, J9Ji. 
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Acyclic poiy^tcct^Is front polyssccliftrijl^ist 
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e*cf b^r-i jCi-ca e jac-'snsJvx. ^ ceL ej-ws j or ^ ii» i-^'^u i sie^ i e" 

TKBSans isf sossspJeEseat miissn WAt.vii.vsu). sjskSsle ssnsirss: isx.x.si 
vsaiu «tc, Thsss OTOiems jctsf.5sa at Jiessst one rebaejsior-rsJiasjsssasU st!« jsi mo£s< 
mi isSes. nssTe ihm. one^ siiS>sSme-bm!&ag :3!te. Aifhisii^a pictSaiits. i 

albissma aise cjai Sioa pshisiers 5™ niSB-speahs mschaaiaasil 
festares »f recogismoa prssesns reSate tij iEseit aJ>i5itv 10 tfsgge lemaika&le biaSoacai 
ressoa^s, Soiiiie lecsgmiKsi Jieraisms. suck a C-iesctive prisseiii. iire ac^e-p:i3ss 

srassais!, 0?bers, stsea s; I ^alG?I5, ais "srai^rse acute phsse jaotems. 

ihsiT coEJStsiJSJKMa m bh^tsd ■^isma SSse acute pksfs decjesset SeoogaiTioE 

CoosesstT/e bssdui?- (sSsn feSsnaa ?£5 as 'Hoii-speafK mteriictsaii? . ss airothev 

-e I 1 if - 111 ^ "J* bijifljnf es« f^ I's; 'iJi 1 e ije "if-ci 1 n x ai 
I. 1 "^ti-ia hosJ ans _*:lwef of 5 jft^^ai iPng>'i a<i ^ - >ii«n.t 



Pajsisssv MI. AcvcSic psiyaietsd* flxsii palysajEcSiasjdss. ACS SyBjjsositsia .Series, 
Yel. 726 (Biopo^Tssera ^sjisijxjiySaccSiifrideS said siiv^roteiTiS;, 2SS1, pp. 53^-314. 
S- 2501 Aisisrkass ChesaicaS Socisa- 
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-t ntertc irtc dr'? «^ hive fvJUKi. i -u* 1 li i 

» a t t he laS. ac ^ n "> ec i seu "^s ujyi* irtsCii ire 

osye^I tV au^'ar jssid -a -ir tCiiC*L iitjau 'Jiec t r dr « 

t^a -O-C-O- sroup SBii the adsaieai csracns. Ai^ioi^ Aiacaoasil srcmps ^st bis 
caisistsn m ^ssiisihr ccodiess zh'coci!it!!3£iste$ Oh gistsps^ dsn b& tssec a 

PoSiJioianj o! the »ces: posBS withm sht aism casm Tsouid sasssre aohiiier 




of tlw silf s«ited 2?fiier8i sjnwtvi-e xai^'-iiic hvdrjf jLc p-r^'^ so-** i .li. 

? il IE i ^ ' t " t <!uia!ai sc tJsa: of ire*f'ie ^s^\>b\".Mte> uec 

-«yjl!ms !!i so^.iir.<lrosj'sa.«!5iyietk5i«3ie hysifosrv-EiessyifoffHssO >;?HF\ Eo-tSi 
polvmeis. sm« Phf . were isolated and cbjyanteriaiii la ot-aer to ifva^ssase !iie 
■ssabsiisv of die ceEsajs?. 



J>-jiiK<i«e w^th ia. 5% ^) iH-jscch^sg; 95% of she Istsjidses are o-aSy OEe or hive 



Pajsisssv MI. AcvcSic psiyaietal* flxsii palysajEcSiasjdss. ACS SyBjjsositsia Series, 
Yel. 726 (Biopo^Tssera ^sjisijxjiySaccSiifrideS aaid siiv^roteiTiS;, 2SS1, pp. 53^-314. 
S- 2501 Aisisrkass ChesaicaS Socisa- 
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■isahsv Jpeciuc i.;? 5.2-eh'coIs, ctaitv iiom bfisskmg aaher C2-C5 ijrO-C4 boad tjitJ! 
is a|spri!KisnE!s!v 1.5:.t <.ss>. Hie stssjseqnsa. sSowisi sage ressits m ihs deavage isf 





la* sy 7» w PPM 



BjIj :^m!nim !z given ai a mfer^cei. 



Pajsisssv MI. AcvcSic psiyaietsd* flxsii palysajEcSiasjdss. ACS Syjsjjsosima Series, 
Yel. 726 (Biopo^Tssera ^sjisijxjiySaccSiifrideS said siiv^roteiTiS;, 2SS1, pp. 53^-314. 
S- 2501 Aisisrkass ChesaicaS Socisa- 
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The 1, rosctraia ss; tEie tusai jsisscsci (,Fs=yiB ii esjntsiais die esjasisl 

ciliiHohvdraie. 

polYSacchanoe piccasiiag •js-j lJssii! ;asr!3iiicjsBi aessiviaensaiioai., la* sssm. £0,ases3i5 
reawiS, to (a; sassjase issifcacaas bi aaa-i-'O iassaees m -fti gaw-!; S-^'SiMXTD-siucoss 
rasssi cbas: »E Bestraa B i J >, sksl could be cleaves bv serssdate CKEtasasss, ssia ibs 
■eisJivs tsssTsbihh' o£ fsisKsaSff-osaoizeiJ Txjlvssccbsiicses in sGkaaiES meois. wSssca 
couisi resai! m ste>s>h'ssieriraaca at reducacisi sase sssiii, Preaiaaiary ssra 
sEKfared sh»i jlie oosmnosilv asea viesfSicaK. of ase isenodgw Sackaqiie ^sfevesasect soar 

<e jiiit e f J livi e pr' 1 j-^i aai in P'- i j 1 

jwies^aU-'J + i^eIi^ ^5. «^ u« H a 'XI k") c\ 1 * 1 
^ei"^ jc i-e = •= LIi h - T re ^-irnl- c 

Isnai siaz? P-< i 1 ic^ " e il i ii 1 i 1 J 

e ^j^^l'dh af 5,^ whidi ft aJH* po 1 #1.1 €.1 fu^t 
Low m-siecdisr weight ja-fiaassftcfas of PHF visi* <jfeEasas!5 -wish, iiigii vieid? vsa 
altetissitn'e ssscidares. sshms!- siuificaitsjni by 'sss esckstasi eSsKsuii.iEt^pli:'!?. 
and (b5 pastiai hySrelvsis ssf 1 53-200 kDa jxfSviKera 



I F F 1 1 t -inssrh 1* Jr 

r 1 r r 1 -un i^^t -B ^ 

T t r eJi'iS) ^ s^c&ol 

e SL. -il si 3 + ^ PF^ >5.i tt-iifl tc bs bigiLA \ 



Pajsisssv MI. AcvcSic psiyaietsd* flxsa palysajEcSiasjdss. ACS SyEjjsosima Series, 
Yel. 726 (Biopo^Tssera ^sjisijxjiySaccSiifrideS said siiv^roteiss;, 2SS1, pp. 5aS-.514. 
S- 2501 Aisssrkass ChesaicaS Socisa- 
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^ejj«sdii3| OS The a^olsaiSa- weijat, *sd i^raEsaSkalH' d^cisswd afsei «sj»Ktre to ike 
ambsaiw (baiKid) abs. High laoieciskr vveiglit ?HF ii readily iehibSe it- waier, DMSO, 
I&5FA SBid j^yndiue: sSowSy ssjSabk in gSsciaS scaac aaii and esiisvisEegh'coi;, mi 
insohibls in acessse. s:£!»f!!!nl«, (Sisxiiiie, tssetlsaisol. ssIs^gqI gk^ce?cl. 

As esjjessed, Wis stsfciiity af 3ie PHF Esain chain wsi pK-depesideiS. VVhiie 
^ass&aaau at sSi« aeaiiai and higi pH over several ^y* <iid not slsiage SEC eluiic-n 

piessEce of 55 inlsJ sodiiuii phosphate bisf&i;. Slss hydroiysra rate at pH=5 was aissioss 

anslijf ens pattens. Ai pE=7.5, fessk soMWe aiaJ SBissIssjii-iiS PHF -ims Tesisianl to a 
ose iioia- itsciiSjadttE at lOO'C. 




T I >H <S= -I eu r i t. 1 r i 1 ^ 1 1 

ceSIs. E>eg:adasKBi svf file i:s!i-!sitia.iisasiKi jjoh-sner !5 liiioiit-mt rs avojc aavei?* 

=iCEisnsa!rT)M?angtEmsHdTSf!iirEsl(se5idot5;e:5«! s-«:-;:sr.i ;?;;;v] ur 

dK iroadiji^ tyfl isre s. t e i f ii e i i n 

ceJu.-v uptake o FriF !dprej,'t <- ^.^n ii c •<= t t 'i SjiZ-ijati 
us a *i '^'^lodjate jjs !•« a !=■ j it aj'aj*-!2e 

asiii -vsnvi wK'sskes. wsicii ara hvdissls'SH-resssTSEi. The fcjsi prissBcs; of tae PHF 



Pajsisssv MI. AcvcSic psiyaietsd* asotii palysajEcSiasjdss. ACS SyEjjsosimss .Series, 
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aisjor aasabcilsc sb^-svs. Ibis sesv on* !§se luisssrlvsnf rssscfas fix aie 
efeseived esaejaeiv low loxtaw oi fiSF siee oeiowj. 



^ e I n il I < e 1 tevj 1 c ei uie e i, = ti.f"p 'k.e 
11. 1 ui 4 H 1 II R'l- 1 1 iN-l Al^ IK] - 1. 11? 1 xiluhe 

\-K:1fa Itpid;. csss. be s.u;:ces!iii£lv svsslus^d m si^ssbk 30l7«3i! msxBsies <e..f.. 
5Jviic53ie-BKs/sO sir pfs^ndtsse-usetisane! t. 

FHF-bsssd pragaratsons, is&varaii asadti Snsssr and brancasst lomss «i isern,atszed rHF, 
laodei SBiS sssd SKtcossitsEates ■sve^e ssseceisfslh;^ svudiBStiiKS aad ssudied m tivo, Tae 



li £2 S_^3 k wry ^ s^"' j> 1 

i -sF 111 ^ L r ^ «1 E 'iO D c ic « i r 

_ I'll ni 1 penti-? i d »»» j.~c\ l-san^ it» n ">S S^. 1 u 
sji PK. ij d>fi ^ 1 J c ■= !i m a«j at ^ ic jT' \ 



2f 

ool e 



ij>iie * » 1&. t L ei ^i'^ »iJi -uii n-^ h>i aji j lit. 
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18 tenets ^ M »>to -ij 111! » K D-sI^-i k^^ie i^jS. iti ej^l'e-t il 

V p»-ip,»tnoi (E J-3.Q onjiTj 0 10 T- at.& ^ r ^ 'tSsei i ^i^^.«-"l^<K> 
•i^'i-t. rij* ren^-!. -^r^-^v^ bto ^- Tiere > abated ip DMiO aiL. \ 
l!vdf<sxv=uicssjsia!sJ» sa» presKEe of aK-vetohesvksrlxKsaHaife. Tiie resuitajii 

^sassed wish cfiSorofcnE ssi h-opaiased Tsnisisjai ]5i-as¥«3£imsain!So-PHF was jjsea 
tis pisjkce SESsmiiai ^as sispoivcsifs tc^me- •icsQh'nseTs.i vn^ pstvarsmes. 

cf.. wfita polv-L.-h^siise VIS direci leactic-n m waxer t'ssKU. aad Gcnsagsie^ -ijrsta n^isss 
(^'StisrC'^^skcspsssiiisale^miiasEme. DS?E) via £Qiidec$!i!ii!n us. DMSO.'p\Tiai!D: 
aiEiSuri. Tias DiPE-PHF ciSEsagsSis wejeuiealor Sspoaanie SJsbiiizsTson tsxvaiX 

\ crjf l'^iICa. (if i-'ehvae s ip Oi P^F Fi^^ la ■u? <t-^i>j 

3^soz es fti fi-oa.a nj a ' ans*^ o* PKF J.'s is lJI J ccd ij. Ft 

Si-yiOS^Jl V» 1^ U ilfC^:-!!^ I. 1 0^ n ^ I. VI « WN'i-V!'! 



cimji.»^ P^F bi r Ell rt -ii<v 

Wtsi^ aer^l>-^ ! I ^ el xiiK* 1 i li ic^ 

Lise->> PKF F 1- -^-11 1 e 111 E I 11 ... 1 
Iirk 1 h m 1- i It t HF ^1 

% m -^ \ L - H 1 Fk 1 1 1 - ei. 
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txxxvis .jEsosvsis). 

Rsadma-BciKE siafl ccjjcivEiejs PHF and DTPA-iv-C'difiea S'SJiy-L-syiijia 
ftacibonej %«re prejiaTsd. ussag previosESy devslijjiad ?eth[ssqaa {jixsj), via DIPA- 
Pisiy^'sias eossdenssipja wiSh 3C escsss af PCF, wiSi sabisequsat ladsssiijjn and 

saalogoKeSv a actntcicl for %aiisaJ STKdie$. T^e £y<koiiynaii^ $iz£ £>f both pTC&sm, 
as (Isteias^Esil by ptetess iu^ieiaton light scsKraii^, wss iS±4 Esa. Graft sosSamS ts&s 
20-25 amJecidfeS jje? bsctbcsie. SciSi cagoh'sasi-s Tjf«« Siflaifid ^^=iih ladram-S 5 1 fci 



J bi 11 -I Bi^ 3 let h m - I, s « 1 ) i !e &\{.ec!.eil c 

k^en ^ tlh ^ <i>, - jsm i«T ^ 1 i c f tL 



- w n i jjt i 1 El -.ilM 
I 3D^=»-^ ^HF (ID l-n J ^ II ml 
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II t ^ t ■ Bi I 1 t L 1 ^^ te lo 

snS est I t." Jbe re f ft »r i'-er* f'i<H,t t e « inde «■ 

ii 1 jat« V EsmtiJSi. ?-sf on>^ J:w. -lus^e -Ji^u " o ^-^t 
^Te«ca-ii t!i.ai-fi i^-e-ai iraJ* hair n sj).e3 c i Js ^ tsca t " l>m ncaj 

B-.51Z ITS dtHiBi'piSi.vh-aiie sialt ci^osviiieri ij-ssd sle7fiii33.-cossid UESssjisraciei,- are 

rilSSia^S SIS est iXtvUi:^^!^!!), 

111 J l^ i 1 J t er 



Bji-i. la s&idres ssjaslEv Qxidszsci sjesKsin i?£!£ia,s. Ssjss oi recosasaca raireisia 
s'STh alsaissaJKMS cf iha nssd siereoqacitsM SKsctsses oi ^ carfeokvtfesie snoierssla. 
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Bii;l:a]ifgjs oi FHF modified wi^ ghaanstaeac yepnaa ;¥as ste<aes ssj iK'shtsi* 
PiiF as js bsadesiadsBle sjissitss aackiKse poivjsser icar isrsK-sd mscrissaKjtectsiai 

The iHodes ch^aotacac ji«pii<le. f-KtLPK, ^aiKSE Ksrsa^lpeptsds Fsses-tois oi while 

os}€Ji 6a» W3V to (SrasjatJi ins^vsaisEis m. ?»Si3rHiacosiii»tiCi by sasaas a* ■i.i') 
Teaasatsna i3l<!oa Clearance vsa (Seiresssas tae iste m. ressi am. psssioiv.. RS:s 




M ? h e.t 1 Jk Lb LP s m e u j, 1 1' m 1e L 



F -"IIS ^ < « JieJ I fch -\n. I \ e iujlj r bsw^ig ic < t ten 1 

as I ^c^.ul u'^^ i ro _t. 1 tmn. i c ip^ ijti,Aliii.i f Ji 

Tl<ieLFF hli.'^ie n 

f I 1 J 11, t ^ I In 




Ills sicdi'sai^ijtic:! daist shcvif eiS thsi iss^ss-sbtSizattsis of nsskipk f-^-^LFK isckcafes 
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Tise soisi at a«s siu-av v»^s to oeienmiie wietaet j poivaier eiv^ibtisss cojiiaicai 
■n-fte u bo jsl'^tL 

T«eife.i^ UPFF il i?* p 

f iL. aitc -sL s p € bssiF c 

rSnti n e ctS. «■ 1 e ■B' fPHF &PI- j o 

[giaiS eopohrsaeis f weie <;ls=8 k> Ebai oi siimiarsv stmciKssa «eavar!\«s ci 
TO ece 5si. * -^-VL. 'h 1 «mi i c Oiii 

ins;^&s. isna sisBsacsEdv .soaBsr tJiss sjI anaiessjiasiy stractnrea isenvatives <si 

■p^e (gnu fh-icroe sis'! 

!ia 2nsm ciiam. whtoi apseii^ T£^e vtav ;o siosGoiis vsTsessis smcu»^ 



fstsimuts msa. siiasecic aesisiimtia!^; »-ide-ssKe£s baste 
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polyraers of tais !jpe in pSismacoiog)' asid biosagKeenng, &!■ esssnjiie s'; 3tnL.:tisrai 
iJE pissteja-vs coaipoLients isi asssaoaiaSecslssr (Srjg. iiK^ delivsty <;>5v.„<; ,iad 

s^n^edc bji&s^Mti: pdSvisceSsk become j p-csmsi^ &»cikia m &s 



AckHowiedgmeiifii 

The de5crife)id vimk vpitt si^>poited by gi^S fiom The li^saSaks. FuiaidsSKfii, 
Oenstic: TSierapy Inc. (A Nsvartss Ceaq>iSsiyX sh^ t'S Assay. Author is grsieMtc S. 

A. J. Fisdjjmsa, J-F, DolHj; T J. Brady and It <ko5£ for valssjtbSe discus sicsis?. 
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© BEstiviex' Sd^tfiSe ^iAisS]£.<^ Cornvmst, Amsierdsm - Sjansed iti £tstJ»f laeds 



KINETIC MyUJENCE SrOK aEMiACeXAJL FOKftiATiON DURlNCr Tkm 
OXIDATION OF DEX TRAN IPT AQUBOtXS FEJRIODATB 

MoSiA P«iMy felAK* ASi» tteSEKCS S. PAJ3SS1E& 



ABSTKACT 

A Jdnedc aaalysfe is idc3crit)«4 of tlie periodate oxidatloB of a deHtrac la wliicii 
a& tht 93% of oxkb'sjifele D-gluwsse residises ccjataiaed a 2,3,4-100] system. Measure- 
imnts were made of tlw periodatc consumed a»d the fomJic acid liberated by Jfie 
dextran, tUe periiidate cosjsum&d. a,od ihe formaidehyde lilwated by satnpies that tiatJ 
bc«a p«tms3;ty o?<icMs«;d and thea reduced with sodiasta bofobydddc, aisd ttee glycerol 
and eri-lhn'ioi released from these satapies by acid jiydm)j^s§, laitialSy, the oxjdissble 
:i>-glii.«jsc residues de««.y5«J accscw^mg to secsond-wd^sr kiaetscs. After tlie first ojtidative 
attack, '-^40% of the siBgly oxidised residues vetj ra|)icily cotjsumed a secoad moJe 

of tb& rate of iDi&nt ^Mgiuoos^ i%sidsu& Rjeaidu^s ck&ved. between poslt[<>:ns 3 sad 
4 wese gefjefffitifd 7„5 tim«s faster than. f«s«iues deaved betweea jtosMoaa 2 snd 3, 
bat tfce two kiads ol' sis^y ojddised residue subseqweatfy decayisd at siisallaif rates. 
Towsiiis tbe ead of tiseir fesptioo, tie rate of <i«cay of intact oxJdisabte D-gtacose 
lesidues ds^Jmed in a way that vfM sim^^ carrelated witli tfee proportion c^* doiiWy 
osddlsed midues m the dmms. A sintple scheme is jpressated tliiese faotst 

m teiras of ioftra-isesldu^ hemfetc^ forjaiatioo by siogiy oxidised ftsidues, aod inter- 
rssidual liemlacetf^ fonaatton bemeea dmhly oxidised nslda^ m4 totact !><giacos& 
r^idaes adja^sat to ihsi^ in the: £(baiits:. 

Ya £iad Bisbop^ ebs&rmi thatj wlitm dextma was oxidised with periodic acid 
m me^yl miphoi^^cts, coiisii^iaed tf&iy moU of snAMnt for ijS-UtikM 
n'^iitxs& xesldue^ AJbsr nsdtu^tlon of the p^radioct wi£h sodtiutt boroh;^de« add 
it3^d)fdiysl& ykHded l^th jglycserdt aiad ar$^{mk>!, md a ^eoBar i>xidatton of utethyl 
^•^ambitiCip^iraaoslde sBTofded the li«3»taioetal 1, iden^Sed ss its crystaEiiae WB&Me. 
Tbi^ dimmsosom isi^&ssne^ th»t Mtial atiack the fi'(»«f'j'i>»i«!^2;3,4'id:dl sys^sm 
in d^tnut was xtonHSpecMcs, and tliat a secoiid attack was iuhihited. by eponiaxieawi 
iomisA<m of the imtrn'^xesMTial betmasetals 2 3. 



4757016v3 



rage yi oi lu^ 

Attorney Docket No.: 0492479-0041 (MGH 2170 US) 



190 






We haw j»vi^ti£a«ed tiie passible farm^tiAn of these and other hsmiacetals m 
acpsous periodate, because of tbe Importaaes of ssfisaevrng compete psddatioft ia 
coaveational, aaalyticai oxidatiom of dextoas auwi otitor (l-*6>liisjfeEd poly^tcefeia- 
rides. One instance of a spuriously low oxidalioii-rimlt iias already bsea lepoited 
for a <fextran of wy moIesHiJar weit^t*. 

in prioclpie, tlsss eeqalfed ii^oraastioii eouM be obtained by a j».r. spee&oscopy 
of paitially osddised descteaja is t>^0, but tfe« auiabear of diffeseat psosslbk fawsiacefal 
and heiHialdai stniettwas is fomudafoiy large, aod it wDi^d be expeKted to vsiy witifi 
degree of oxIdaiiOB, Ths RInetSc auatysss how reported, belps to simplilV tfes 
profelem. and provides a baefcjproimd for fsrthter work wtth a^jf. stad other metfaods. 

"Dextrau 2000'% haviag a migbt-aveirag^ molssciilsif wjgiit ot '^l x iO*, was 
by Pbarcoacia Fias Cbsimeais AB, Uppsala, Sweden, It cDntsimed 0,42% 
of asli, wMcii wfis corr£cit:d for» aad was dried over ph«^plioms peataoxide, M mcuo 
at SO* before use. Ali reageate mm of M&tck aaalyticai qaaiit?. Staada^d sototious 
were purcJsased in ampotiics, and accejjted as jjrfmajy standards, Tte sodiuna meta- 
pexiodate was coasfetctsiiy ~9S% pure by this cdterioo^ 

Tite aaaij-^csd taeiiiods, ajsd the m«ti»od for piepariBS and isduclag ijajtialiy 
OKkttsed deKtmas, wtm essexitially as described for an eatKer study of gBarao*, excspt 
that the volutae of sampies removed for tttratioa of fosmm acM was mcieased to 
IS bjL Aaalytical oxidation wsm csmsd out on 85-ing santples of dry dextratJ or 
reduced, psrisaliy osddised destme Ik ta,5B3M soditjm metspenodate {SM ml) m t&e 
dark at 20.2". Hie ftdl co»£s« of tfae oxidaJioB of deastean was studied by eauyiog 
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out a s&ties of sueli oxidatloivs in relays. Preparative oxtdsedofis mrs «am«d out 
under tiie same couditions as the aRa;[ytjea.f OBes. 

Sfijaj.|?5»s (100 mg) c>f i'i?dw«dj |5ai:tian>' o,«sj!!si!;rf dcsixan weris bydroJyaed, in 

seaJe4 tubes, in 0,25m sulphuric add (2 ml) at iOO" for 6 h, Tiiis was foiowed by 
neatralisstioii with bariiim tiatboiiate, Jltratiofi, evaporstioii te» dryraes.'i, aiid acetyla~ 
tfon with ac«dc anliydride (2 mi) md dry pyiidJne (I ml) at SO" for I fu In matml 
experiments, sirtifidal mixtures of erylhriiot iind glycemS treated siniikiiy ta 
com»ert cbrtjiaatograplac peak-^ea ratios into iMoJar ratios. The iiMjilosioft of glycoS- 
aldehyde ia theise jsamtam did oot diaoge the resufe. 

The gas cliromatopa^b was a Perkin-EliHer Model Fl I, coupfed with a Model 
165 miotdift. Stparafiofl im effected on a stoioJess-steei eoiuam (2 m x 3 mm) 
fiSed witk 15% Sificoae XF-3Et.50 aad 1.5% polj'<djethylea«®lyoo{ succinate) on 
add»wasfaed OtoromasoEbW (106^-120 mesii>. The flow-rate of aitrc^was^Oiiy/mM!, 
A ctMEtistant tBmper&tom 1 10^ 'was appMed until igl:$!eeiro! ti-la.c:«itat@ wm eliited, 
afiter wSiitsh la. iitoeai* gradie«t of 3.0**Atiia, up to 310*, was lapplied to elate erytlidtoi 
tetca-ac&Ute axid ise- and jS~i>-|^uc«iS£! xteata-aoetatefs. Samples were injected as soluMoes 
(i. % wfv) in «MoirtJft»rta (t /fl), Fwak antsjjs wjpff ddermiinM by weigMog the p«ales, 
excised from tite pape^. 

The ImtiaJ stages of tlie consiumptioa of jKK^iodate and the litjctatloa ef 
formic add (F^) by the dsxtran aoe sliown m Fig, L Became &e .test part of tha 
irndbit was ^ry slow, it i& convenient m p^at tbe mviU for this psrt m tabular 
Psmt, axtd ttils is doii« la Tsbk L Ths fUna! c«3sum|>ti$a of penodal^ was 1 Oiol 
per s^gtucose residue^ and dust yietdeti 0.93 mol <sf formfc acid. All *>f the OT(i4t9ab}^ 
residues therefore coataiosd 2,3>4^iol systesos. 

ExjpedffieMts were m%t earned eat to detennliie whetiber tl^ oJ«efved &xidaii««si- 
HstHt-was gBsiBtee, or spuriossly Iowli*5caase osf inter-residual feieiaiacetai fomsatioa^**. 
Six, saiopJes of pariSsKy oxidised destmn were isolated after digferetit: periods of 
axidatiaii, reduced with sodiunj bomfsydn'de, md oxidised agaiii> Hbe resuits were 
corifecSed for ^ cfeaage is weight bxaugM about by the release of fdri»i(s ttctd m ths 
Srst oxldatioii, and ealcitljitied on t&e hmis &t tls* mtact D-j§^ac<?£e c«s»d«iefi in i&e 
original dextran.. They »m showii, in part. In Fig, I; m «very ease^ a oxidati:o»- 
iSiait of IM ±0M2 m<A was lodfestedj is close agreeiatMit witJi the rssult obtained ill 
the first oxidation. 

The rc-suks for tisc second oxidations (Fig. 1) saggest that there was virtuaUy 
instantaneous oxidatioa of o-giucose r^yjidues Ibat iiad aiteadv sul?eced a single 
oxidatives attack, aiid that tius was followed by a much s'ower oxidation of tfie 
i>-gh*cosc rcsidfies that still remaitjcd jot&ct ia the sarapScs, This view %vas <:oH,ftrTOed 
hy showing tttat the yieid of foriijaidciiydc in the secoRd oxidatjoa corresponded 
ciosely to the amount of rapidly consumed pcEjodate tTabJe IJ). In addjtioa, the 
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Fig. t. Oxtd&tioit at rfexttaa CStom) in {a.Sinvs sodhim tncta^iiodate at 20", ft mi Pt are, respec- 
tivdy, rtse pfiric-date cQcsHfRe^ »»id tbc fomjic: scid J&erated *t- timtt t. At Use fioiats iniSiiiRte^ by 
sffFowsj sajRpJes of partjaJly osddised rfoKfems were: Ssola$e!i, ji«<Ju<;iSiJ mfit botolif4fi&if euxiS mSdi^ 
fhi a^jKin#»^ cuivss stsow perio^te Goosui^ied by the santjHegb,, 

initio:] slopes of the slow pacts af t&e eatvm tcidleat£Ad & rate c£ <»xidstion $iin!iar to 
&st of the otJ^aai de^stearj, 

PoFtitins of tiic paitifiOy oxidised, homttydnd(t''n!dtii!ed asimpfefi wftrft afeo 
iiydfolysed with istdd. aad fht ppodiicts wesre acetylated and ^slysed for gJjwral 
tdacetate aad eiTl&citol tetra-acemte by gJjC. The molar ratios (it) of this gjyceml 
to th« erytbiitol wcris too tege for aecuratsi m&astiremeat firom tise pe»k asess, bat 
approximate values sss given in Table II. 

TABLE I 

-ITERMSNM, STAGES Oy OHE 3P»!M0»ATe tOKttMkTION <t» BSeitt**" 



£ Ft 

I4.m QM3 



«m expeiiaiealal eoadJdOHa and syrabofe are tbit same as jfiBf Fig. 1, 



14.67 



MOD i,»4 
3SJ0 L8S 
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TABmn 



Time o/j&sjf 
asidi^ion (k) 




comtmed 








I 


OJOS 


0^ 


0J3SS 


{3.4 




3 








15.2 


S.tJ 


3 








17.1 


8,4 


4 


0.425 


a4I3 


a4m 


M.4 


7,3 


5 






a.isa 


i?.8 


rs 


» 




0,370 


0.370 




7.1 



'^AH q«Q!iL^iites are calaxlated as Hiol per t>^iioosc residue m tiic orighml sainjpfe of «»ai!tMs«I 



The ntitn*}rfeal data provide a complete ivnaiysis of the coiripostfion of ths 
reacttoa mixture at any time, Tlias, gives the cosiceatiraJsoa of pjrfo^iate, i^, tto.e 
tHoie fraetiioo of doufely £»J4ised D-giacose j«sidues, and (P, - 2 F,) the mole fractsora 
of singly oxMised residues. Tfae snm^ {P, — vvbicii tlic toM fmctioa of D- 
glscose tesid-aes tJitat Mve been oxM&ed at any tiitie. Is plotted m Fig, 1, An fade- 
I>enjji!en* .mfes^wre i>f Use ffe4«ftioa «f sUi^y ©sidiscd D-^ucose {«sid»>3$ is pravicted tsy 
fi3r3»ald<^yd9 assays and the esttmiates of mpiiciy consumed psnodat? tn th:E» 
secsnet oxidatcom, \M %0&smint witi! c^cttiat«d valic^ of (i', - 2 F,) is very 
good (Table lO- 

Afisr ciMTsetioa for tlje glycerol ori^iiating finsjiji deably o^dlsed »-glHCQse 
i^sidues, tjh« molar ratios of glycerol to erythntoJ m l^ble 11) mdft^te fha£ 
resfd«e$ cIe»A«d i^twsen: HO-3 ^nd asd :^dues deaved 1:iet«reeQ WDhl and 

HO«3, fKe generated i» ;a ratio of <~7.S: 1, res]^!ivt!iy» and that fhey £hea undergo 

¥Qttt^ pmmt pMpasgj, two «ti<eNselt»^irta»t ^aMities ns&JFV and ti*« — i^). 
By drawing taagents to l^ curve for jP„ aad diwdtog tiieir slopes hy the coajeentraiaoa 
of residua.! iMtnodaite and flwf mole ftactxoi* of residual W(s,<UoI s>f<*>*P» Q -Pt). 
second-order rate>«oeS[ideai$ for the co£isti»i|^o» of pmoda^ were catetlatti^ 
a»d plotted a^ast t&e degise of oxidation (Fig. 2, curve A). Siaiilarly, slopes of 
tan^tits to tiie carve for iJPt — i^j wens njeasured, and divided by the eonemlmtiim 
of jresldaa! pflctadate and by 2[i — (J*, — F,y% to give second-ojeder tate-^aefllcsteiits 
ik^y deseribiag the dscay of intacti ojddiaable o-gJucose tesidsK®, These am also 
plotted is Fig. Z («urv«! B>. 

Despite th& «aQgtdet3.bi« toss of aetatxafiy tlmt k ikvolved m deawing taugients, 
the steady dedise la witii lacsrasj«g degree of cwldadon appeared to be siipiiflcaat, 
a»d an attempt lOteinefdse miade to coErdate it ^di some odier qictantity that hstd 
been Bieas»t«d. It was fouod t|j« the eqstatlott 
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J% 2, Data Ttom Wig., I, re-j^joited as stses>a(3-o«je.r rate cosSkiEats agjMisst tkc desise of Dxidatios, 
Cxtm A is the laic of ooastsjospttoxi cjf jicrfoiiasfi (Aj,), arad <3im B the rate <!(f decay of iatast d- 
gStjKjse (few). 

aceoantedE stsastmabfy mill for tb& chaagas ia ifc^j. 

Tlie draza&tic decrease ia ditnng the ioiliai period wbsn is chaagtng very 
Httle {Fig. 2), eiearfy implies formatioaa of the iiste»-Fesi4MaJ hemiaoeta&i ^ ajad 3, 
provided one can assuitt« that t&e ssHgly ojddjsed r^itJues, is tSiclr aoycie fomjs, sbs 
oxidised veiy rapidly, as expected from their behavioar after issdustioM (Fig. 1% Two 
fat^ moat be noted: (0 tbe fiiltiai rate ofcoBsumpdon of isetiodate U '^40% higher 
than ^ initial late of decay of mtsct u-^ucose realdaes (Fig. S); and (^iE) fiie cucms 
CF«> l^r the HbetKtioii of foomc afiid I) does net shew art iad^cfioti period. 

F£om a coasidemtlt^a tjf ^ l^^fy of «oixsee«liYe reaedoos'^j it is posuble to 
s.ppxsda.ts that this siiastli»» esm aniy eome when ^ mm of a seeoad mp Is 
vastSjr gteate than tiiat of the first. We awordimgly suggest tluit *t is oaJy possiWe 
to cspiain aif of tl>«!i facaa in lenas of the giejieml wasttoa scheHUff shows int Fig, 3> 
Tbe «sseniM BeatuFe of tlus scltKiiie ^ f&al;, after m« grst oxidative atiwlC:, » 
oid&ed residue s«bs«queatiy temts by om of two Oi^npe^ng p>&tt»¥a^s« botli of 
which ax& very fssL 

{a) Riog-dosase to gjva enexidfeafefe, intra-reaid^ toiiafsetaL The 
posstbiiity that a periodate im mm ijBVoJved in an uoifeaidSve rajiaplex wife this 
bexniacetal s&qbW perhaps aot be overiooke<l Tb& imcSmmai evetttuslly rieactjcs a 

stale of equiKbdam wltlj the mpidly oxidisabie, ae>-cJic form, and atbtiameat of the 
coxpect, MaiajpiaUiiMt aS:!dalitMS-i(i().?t, is only passible because a miHato amoimt of 
this form is always present at aquilibriimi. 

(6) Coss^plim of a sec€Hid moie of pedodate before the equilibjiuM coudi- 
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fojrmatton of asLx-Hierabered hem iscetil by Jhe -^ame asde&yde group*. On tfie ot'her 
hand when there ii, a pu^sibiluj for ^oTO"(^^-J ,t ^j.^-merabsred heriiiaidal, sach as 4, 
ifl appafieni compt.lftjor. wiih a i-ctcri-iTiCKni-Hr-cd h-isuacctiif, the latter is stiJi deteet- 
abie*, Thi;; may b& h&camc hcnssaJds;? sire fundan^c-ntaUy unstable in w<it6;r {cj. 
tJef S), hut it -hotild r-L^ noted tb&L boih nn^-, c^>u:d be fredy tncorporafced into a 
composite- stoicture such as 7, 

F:g, 4 accorJitjgiv s{!o^>.^ forniatit^i} of <i seven-iXiCtntKred, utter-residual 
heaiiaceu! het-'^een the (ild^b^de pfoyp derived from C-2 of a doubly oxidised 
L>-gk(c<:!Ee je;;iduej aotl HO-4 of an intact »~|!lucoso residue adjacent to it in the oJsain. 
Jbih yi<.<\ik) bU<ck (he tnose seactsvc of the letter's tvfo oxidhable ssicx. The piupoicd 
stnicmre is coofomjationaHy plau$tbl&, with the i,4-diox*p3fics ring 3S a twi^t-clijjir, 
bulky ^ubstiiuec^ dther ^quistadsl or isocliad, Fooaatioii of a suiu]iiri]muat.-«t8l 
between the aldehyds gwiip derived tzam 04 of a doul^ly aciddised residue mid 
H02 of aa intact oac is Issss Ijkely, &e«aa«e t&« twa dags m)«M b« ess^fuscd, and 

Noae of tfee Isesjiawstais considered ijere is suSdCTttly stable to give m« to an 
absQiutely suEiomaious pa»ada(tsHE»ddatio» timt. The diffecettt results rsporfM by Yii 
and Bishop* for oxida^on m aaeiibyl sulphoxide mast refiect the mabsMty of thk 
&pro& soht&ttt to stabilise the exidissbb, aeydie f^rais of the singly oxidts^ r«$idH«$ 
by solvatjoa of t6.e free aldehydic groups C*^ Eef. 8). Tbe same eSTect isast aJso enSaaice 
tb/& rat© of s^clisstics, Kelafi^© to the mte of oxl^stioo of tfes acycBc forats, la order 
to give the observed ojddatioQ-limit of ! .0 moi of pedodate cossumed^. 

The pr^at insults do not help to explain the spurloasly low limit reported by 
X>e«>!asrd sad lUcshatds* for «3«idatiomj, In wittsr, of r dextraa of ^fssy Mgb aao}«eHtaf 
wdgljt Tbsse aatliors assooated tSie pheaomcaoa with aa obsefvsd tendency for tiss 
deattraxj to emt m soiation as aggnssstes. Such a tendmoy mig&t not only modify 1h& 
rsactfvf of Hbs D-gluc-c^e residues, but would also iatreduce fee iposslbjitty of iate«^ 
Bjoieewlar feeaHBcetai fomatioH, 
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♦litis, is sa^auted by the rscetst work of* (Mffidiey «?f on substituted aj^olieiKssies, Ao^ bas a(aj 
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Conclusion 

Appellants conclude with the belief that claims 1-6, 11, 12, 14, 19, 20, 41-43, and 63-71 
are patentable. Allowance of the pending claims is earnestly requested. 

Please charge any additional fees that may be associated with this matter, or credit any 
overpayments, to our Deposit Account No. : 03- 1 72 1 . 

Respectfully submitted. 
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